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IFICATION APPROPRIATION BILL 



HEARINGS CONDUCTED BY THE SUBCOMMITTEE, MESSRS. E. J. HAINER, 

r CHAIRMAN, W. W. GROUT, J. A. IIEMENWAY, L. F. LIVINGSTON, AND 

} FRANKLIN BARTLETT, OF THE COMMITTEE ON APPROPRIATIONS, 

; HOUSE OF REPRESENTATIVES, IN CHARGE OF THE FORTIFICATION 

APPROPRIATION BILL, ON THE DAYS FOLLOWING, NAMELY: 

Monday, March f, 1896. 

Gen. William P. Craighill, Chief of Engineers, accompanied by Capt. W. M. Black, 
of the Corps of Engineers, appeared before the committee. 

STATEMENT OF GEN. WILLIAM P. CRAIGHILL, CHIEF OF ENGI- 
NEERS. . » 

The Cu AIRMAN. The snbcommittee has uuiler consideration the fi:eneral fortifica- 
tion bill. We have present with us this morning General (Craighill and Captain 
Black, of the Engineer Corps, ami we will now listen to General Craighill, who win 
make such statements as he deems necesHsrry fur the work of this comnj^ittt^e, bftviug 
in view of course, the estimates bel'ore the committee. 

Mr. Livingston. 1 would suggest that we take up the bill item by item. 

General Craighill. I supposetl, gentlem«*n, the object I came for to*diiy was to 
answer questions in reference to the estimates submitted in the regular way. Since 
they were submitted, us the chairman of the committee has told me Just now, some 
of the members have read my testimony before the Coast Defense Committee of the 
Senate, by which the scope of my expectations, at any rate my hopes at least, have 
been enlarged. But I thmk probably the better course would be for me to answer 
questions. I did not come here expecting to make a speech or anything of that sort. 

The Chairman. We will be pleased to have you give such general consideratiqn 
regarding this bill as may occur to you, and especially d<*dne clearly the portion of 
this bill which relates to the Engineer Corps and consecutively and comprehensively 
taking up that branch of it. 

Mr. Livingston. If you do nut mind, I would like to ask one or two questions 
before yon begin. 

The Chairman. I would like to have your general statement defining the work of 
the Engineer Corps in the first instance, as 1 deem it highly of importance and I 
trust that course will be taken, and clearly define the work of the Engineer Depart- 
ment. I notice in this connection, before the Committee on Coast Defenses in the 
Senate, there seems to have been an attempt to cover with the General the <intire 
subject of coast defenses, iucluding in his examination matters of which he was not 
prepared to speak and could not with propriety speak, and, therefore, I wish him in 
the first instance to define the connection of the engineering work in this matter 
in order that we may understand it. 

General Craighill. The Corps of Engineers in charged by law and regulations 
with the constraction of the land defenses of the country. That is to say, the plat- 
forms upon which the guns and mortars are mouuted. the parapets which are to cover 
them, and the magazines which are to contain the ammunition, and all minor acces- 
sories in reference to those particular points. Tho production of the guus and 
carriages which we mount is by the Ordnance Department, bnt we wQrk together, 
although in separate lines. That is to say. there is an understanding always between 
the Ordnauce Department and the Engineer Department as to the needs of each. Of 
course it is useless to have platforms if wt^ have not the guns and mortars to put 
upou them; also the guns and carriages have no use unless we have the platforms 
npon which to put them. So that the two Departments run in parallel lines, if I 
may use that expression, and perhaps I may now distinctly, after this general state- 
ment, detine the duty of the engineer branch, which is to construct the platforms on 
which the guns are to be mounted, the parapets which are in front of them, for their 
protection, and the maf^azines for the holding of the ammunition which is to be 
served. Those are the important points of the batteries. Then theris is another 
important branch of the defense, the torpedo defense, which is al^o entirely in the 
hands of the Engineer Department. 

The Chairman. The emplacements then come exclusively witl^in your Depart- 
mentf 

General Craighill. Yes, sir; and the estimates I snbmit to this Congress. relate 
entirely as you see from the items of them to those particulars I have mentioned 
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the Ordnance Department being left to make their own eetimates, there always 
being an understanding between the two Departments. 

The Chairman What, if anything, have yon to do with the floating batteries f 

General Craighill. We have nothing to do with those. 

The Chairman. Your work, then, is confined exclnsively to lundf 

General Craighill. To the land defense, except so far as to torpedoes in the water, 
which are always in the vicinity of the batteries, and which for their proper usefnl- 
ness should be always under the tire of the guns* A torpedo, unless it is nnder fire, 
is of very little use, because the enemy can take it up, cut the cable, and the effi- 
ciency of the torpedo is at once neutralized. 

The Chairman. Now, iu this connection will ^ ou state generally the present con- 
dition of the Ibrtiti cation work which you have already completed and iu process of 
completion f 

Genera] Craighill. I do not know that I can give a better view of it than this: 
' In general terms, the Endicott Board is well known as a general board consisting of 
officers of the Army and Navy, instituted by a former Secretary of War, Mr. Endi- 
cott. about ten or fifteen years a^o, which made an entire review of the fortifications 
of tue country. They specified the most important ports of the United States which 
should be occupied and they gave estimates for the occupation of those ports. That 
has been the basis of the consideration of the subject ever since. Of course studies 
have been going on and we have been taking advantage of the very costly experi- 
ments in Europe and experiments in our own country in reference to matters of that 
sort, so that we have now arrived at a condition where we have the plans of defense 
ready^ and all we want is the money t-o go to work and build them ; and I will say 
that since the Endicott Board was in existence, although their estimate was, exclusive 
of floating defense, about $100,000,000, in that time the Congress has given to the 
Engineering Department $3,500,000. I can not give you a better estimate of the con- 
dition of our defense than a comparison of those two figures, that is, the relation of 
$3,500,000 to $100,000,000. 

Mr. Livingston. In this bill your Depai'tnient is only interested down to page 2; 
you go down to "preparation of plans and fortifications.'' ** Sea walls and embank- 
ments" you have nothing to do with? 

General Craighill. Yes, sir ; those are the sea walls and embankments around our 
forts. 

The Chairman. How far do you go in this bill, to torpedoes and harbor defense f 

General Craighill. Yes, sir. 

The Chairman. Do you mean to say that the Endicott Board suggested or recom- 
mended $100,000,000 for the Engineer Department! 

Generskl Craighill. That includes the Ordnance Department also, and I should 
have made that statement, and I can tell you also what the Ordnance Department 
hare had. They have had a little over $7,000,000. 

The Chairman. As a matter of fact about $20,000,000 in the aggregate has been 
appropriated, as I understand it, for the entire scheme f 

General Craighill. No, sir; I do not so understand it. I understand it to be 
$10,000,000. I do not think I can be mistaken about those figures. We have the 
precise figures here-^,500,000 for the Engineer Department and $7,000,000 for the 
Ordnance Department. 

The Chairman. And the total for the entire scheme as recommended by the Endi- 
cott Board is— I have the figures before me— a trifle over $126,000,000 f 

General Craighill. In fairness, it ought to be stated that about $26,000,000 is for 
floating defense, with which we have not anything to do. 

The Chairman. The report of the Endicott Board was made January 16, 1886 f 

General Craighill. Yes, sir. 

The Chairman. So, since 1886 there has been about $10,500,000 appropriated f 

General Craighill. Yes, sir. I have here before me the figures which I need 
before the Coast Defense Committee of the Senate indicating precisely the division 
of the estimates of the Endicott Board. 

The Chairman. Will you kindly make that a part of your statement? 

General Craighill. I will read them if you wish. For the Engineer Department 
$55,500,000 is estimated ; then relating to the armament, which is the Ordnanee 
Department, $38,000,000 is estimated; for torpedo defense, $4,500,000; for floating 
batteries, about $19,000,000, and for topedo boats, which are under the direction of 
the Navy also to some extent, about $10,000,000. 1 am nsing round numbers, but I 
have the details here, and the appropriations that have been made since are, for the 
Engineer Department, ^,500,000; for Ordnance Department, for guns and carriages. 
$7 000,000. 

•the Chairman. Your reference to the estimates of the Endicott Board are found 
on page 28 of their report f « %. » 

General Craighill. I have not the report of the Board before me, but those 
fiffni^BS are taken from that. They were made up by Captain Black. This is a snb- 
dlViaou which was prepared in my office nnder Captain Black. 
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Captain Black. They were taken right from those figures* 

General Craiohill. We have a great deal of detail which, of coarse, the commit- 
tee do not care to go into, probably. 

GUN AND MORTAR BATTERIES. 

The Chairman. Have you anything to do with gun and mortar batteries? 

General Craighill. Gun and mortar batteries are the batteries we build. 

The Chairman. That brin^^s us to the first item in the appropriation billf 

General Craighill. Yes, sir. That is for the construction of gun and mortar bat- 
teries, $1,815,000, and I have here, if the committee wishes to see it, the localities in 
which those are to be placed. 

The Chairman. So tar as it may be proper to state them, you will please give them. 

General Craighill. I have not only the total for the localities, but the number of 
guns which are to be provided at each locality. 

The amount asked for in the estimate, by enabling partly finished work to be com- 
pleted and new emplacements to be constructed, will provide emplacements for the 
following gu us: 

Three 12-inoh guns on nondisappearing carriages. 

Nineteen 10-inch guns on disappearing carriages. 

Nine 8-inch guns on disappearing carriages. 

Thirty-two 12-inch mortars. 

The emplacements will be built at the more important ports, whore it is considered 
defense is most required. 

General Craighill. The next or second item is for the construction of gun and 
mortar platforms and the estimate is $70,000. 

Mr. Livingston. Before you go to that I want to ask how much of the $400,000 
for gun and mortar batteries for 1896 is unezx>endedf 

Mr. Cannon (simultaneously). Now the work you have given us in those two 
tables is work which you would do in the coming year if you had the full amount of 
money f 

General Craighill. Yes, sir. 

Mr. Cannon. If you get the guns and mount them; but is it practical to furnish 
you with the guns and carriages to enable you to make these emplacements? 

General Craighill. Yes, sir. 

Mr. Livingston. Is this $70,000 in the second item a reasonable proportion of the 
#1,815,000; will that carry all the gun and mortar platforms you wantf Suppose 
you get the $1,815,000 for guns and mortar batteries, would $70,000 furnish the plat- 
forms for all of them ? 

General Craighill. Those two items really, gentlemen, should be consolidated. 

Mr. Livingston. Allowing you to pay out of the whole fundi 

General Craighill. Yes, sir. The gun and mortar platforms are really a part of 
the gun and mortar batteries, and I have not been able to fathom yet why my prede- 
-cessor separated those items, but he ha<l some reason, I have no doubt, but at this 
time I do not see it. and my belief is that $70,000 should be added to the $1,815,000, 
and that the title should be simply, *' For the construction of gun and mortar bat- 
teries," because that really includes the other. 

Mr. Livingston. The point is this, if you expend the $1,815,000 and expend the 
$70,000 and find you do not have platforms enough for the guns and mortar bat- 
teries, you could not draw upon the other fund as the bill stands now, and for that 
reason I think you are right on th:it point and the two ought to be combined. 

General Craighill. Yes, sir ; and the word ** platform " should be omitted entirely, 
and it should be ** for the construction of gun and mortar batteries," and it should 
be the total of those two sums. We followed the phraseology of the previous law, 
of which we have a copy, in making the estimates. 

The Chairman. Would it not be well to say "for the construction of gun and mor- 
tar batteries, including platformsf " 

General Craighill. It is not necessary to Include '' platforms " because the battery 
includes the platforms, but that is the way the appropriation was made in previous 
years and we followed the phraseology of the previous bill, but after a carefnl oon- 
«ideration there is no i^ood reason for it because a platform is a part of the batterjf. 

Mr. Livingston. If we o«>mbiue this appropriation under the head of "construc- 
tion of gun and mortar batteries " it will be all right? 

General Craighill. Yes, sir; so you cover the two sums. Now I hope the gentle- 
men of the committee understand when I talk about these estimates I am entirely 
oommitted to the testimony that I have previously fiven that we can expend a great 
deal more than this if we can have it, as my testimony has been before the Coast 
Defense Committee of the Senate. This is the minimum sum we ought to have to 
go forward with, but if we want to make good progress with our fortifications yon 
•honld give us about $1,000,000 a month for the engineering work alone. That ia 
the conclusion to which I have come after a very careful oonsid ration of the whole 
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subject, and as I have endeavored to explain very fiilly in my testimony before tbe 
Coast Defense Committee I will repeat it here iu order that there might be no mis- 
understanding in these entimates. 

Mr. Cannon. Is not this what yon want really in this examination : Do yon not 
want first to exhaust the estimates, and then when yon |iret these exhausted and see 
how many gnns it will mount and what it will do, why then are yon not ready, aa a 
separate proposition, to take up what you could do additionaUy which j^ou have not 
estimated forf In other words, the bill in this connection for all practical purposes 
is all blended together and becomes eompensateil, but if you just keep to the esti- 
mates and g^t it from that standpoint, then yon can take it up from another. 

The Chaikman. That is uiy purpose iu directing the examination in the first 
instance, and confining it, in the fintt place, to a definition strictly of the duties of 
the Engineer Cori»s, and then, secondly, taking up thirt bill seriatim and exhaust the 
subjects properly included in the bill, and then let him nfier ailditional considerations. 

General Craiiihill. What I have said hitherto was on that linef 

Mr. LiviNOSTON. What amount of the $400,000 appropriated for last year was 
expended f 

General Ckaigiiill. The only statement that I would like to make in connection 
with these estimates now before the t-ominittee is that they are, in my judgineut, the 
minimum amount that we should liave fur the successful prosecution of our work on 
fortificatioiiM for the next fisral year. 

Mr. Livingston. 1 want to know how much of that $400,000 von have expended. 
What did you do with that $400,000f 

General Ckaigiiili^ Von want to know tlie distribution of that appropriation f 

Mr. LiviNGSTdN. YcM, sir. 

Captain Black. The appropriations as they are made are run together, and we 
have a table of the appropriations up to date which shows what has been done and 
the balance remaining on hand. 

General Ckaigiiill. The appropriation for fortifications, as those for rivers and 
harbors, are not fiscal a))propriation8, although we make estimates for the fiscal year, 
but they are available all tli rough. 

Mr. Livingston. Until expended. Let me ask this question 

General Craigiiiu.. 1 think uiy explanation will perhaps help you. That is to 
say, it is very difiicult for us without a ^ood deal of labor to say exactly what has 
been done with that $400,000, because it is in with balances remaining over from pre- 
vious appropriations, although we could get it out of the records and get it exactly. 

Mr. Livingston. What money have you got for construction of guns and mortar 
platforms irrespective of the $400,000; how much have you unexpended t 

General Ckaighill. The balances remaining unallotted from the total appropri- 
ations of $3,500,000 of which I spoke are as follows: 

Gun and mortar batteries : 

Appropriations to date $3, 271, 000. 00 

Available balance 9,342.20 

Gun and mortar platforms: 

Appropriations to date 250,000.00 

Available balance 12,516.08 

These balances are being depleted daily, and will be exhaasted com- 
pletely at an early date. A^ works auder construction are completed 
the small balances of allotments for them which remain are consolidated 
with the unallotted balances given above, and are available for new 
works or for the completion of works under construction. 

The above balances are required for works now under construction 
for which the earlier allotments have proved insufficient. 

The Chairman. What has been done in the line of construction of 
gun and mortar batteries? What is the net result accomplished thus 
&rf 

General Oraighill. We have the figures here and we can give them 
to you. 

IS-inch guns. — One pin lift for two 12-inch guns, completed and guns mounted. 
Two lifts for three 12-inch, each foundation started. Six emplacements for 12-inch 
guns on non-disappearin<< carriages, completed. 

lO'inch guns. — Nine emplacements for 10-iuch guns on disappearing carriages, com- 
pleted. Thirteen emplaccmente for 10-inch guns on disappearing carriages, under 
ConstructioUy with funds sutficient to compete. One emplacement, under coiiatmo- 
tion, without funds sufficient to complete. 

S-inck guns, — Five emplacements for 8-iuch guns on disappearing carriages, com- 
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pleted . Two emplacements for 8-iiich gnns on dieappearing carriages, nnder constmo- 
tion, with funds sniBcieut to complete. 

IfUnoh martan. — Four batteries of sixteen 12-inc]i mortars, each completed. Two 
batteries of sixteen 12-inch mortars, each nnder constmction, with ftinds sufficient 
to complete half of each. 

LIFT6 FOR QUN8. 

The Chairman. In regard to lifts, what have yon to say in respect to those f I 
observe in yonr testimony before the Committee on Coast Defenses of the Senate 
that yonr general statement was that they were very expensive and perhaps 
impractical. 

General Craiohill. The only lifts we have already constructed are at Sandy 
Hook. There are two 12-inch guns mounted on hydraulic lifts there, and they cost 
about $250,000 a gun, which is very expensive in my Judgment, and I believe tiiat 
they can be replaced by a cheaper method — that is to say, by the disappearing car- 
riage, and our efforts are directed In that direction now. 

Mr; Cannon. Now, what would a disap]>earing carriage cost for a 12-inch gunt 

General Craiohill. Well, that is a detail of the Ordnance Department, ft is not 
the carriages which cost so much as the machinery, etc., for using it. 

Mr. Cannon. Just a rou^h guess? 

Captain Black. The entire thing, without counting in the coHt of the gun, would 
be about $90,000 for the emplacement and carriage. 

Mr. Cannon. As against $250,000f 

Captain Black. Yes, sir. 

General Craiohill. Yon see there will be an enormous saving if that can be 
accomplished; and I think it can. 

The Chairman. The estimate of the Endioott Board was based on a large number 
of lifts being used instead of carriages f 

General Craiohill. If yon will permit me to wander away from these estimates 
for a moment, you will find in the estimates I have submitted to the Coast Defense 
Committee of the Senate the Endicotc estimates have been modified verv much, but 
we have introduced also another expensive item which is not in the estimate of the 
Endicott Board, which is Pnget Sound, for which they made no estimate at all. 

EMPLACEMENTS COMPLETED. 

The Chairman. Coming back to the gun and mortar batteries, can you briefly coir 
late the figures and give us the number of gnns and mortar batteries which have 
already been constructed; I mean in the gross f 

General Craiohill. There are some in the process of construction now, which are 
unfinished. 

The Chairman. Bnt I want the total number completed. 

Captain Black. Two 12-inch guns mounted on lifts, one 12-inch mounted on dis- 
appearing carriage, one 8-inch mounted on disappearing carriage, and 64 mortars. 
Tliose are all mounted and ready for action. 

EMPLACEBfSNTS PARTIALLY COMPLETED. 

In addition, the following works are completed, except in minor details, and are 
ready for their guns and carriages : 

Five emplacements, 12-inch guns on barbette carriages. 

Nine emplacements, 10-inch gnns on disappearing carriages. 

Four emplacements, 8-inch gnns on disappearing carriages. 

The Chairman. Now, under the plan which has been suggested, what are the total 
number of guns and mortars required! 

General Craiohill. For the whole United States f 

Mr. Grout. For the whole coast. 

The Chairman. For the whole coast as you have under plan. 

BBfPLACBMENTS, TOTAL CONTEMPLATED* 

General Craiohill. We have not those fij^res here — that is, the total — but I can 
readily sn])ply them in the testimony when it is sent to me for revision. 

Thirty-six 16- inch gnns, two hundred and three 12-inch guns, one hundred and 
eighty 10-inch guns, ninety-eight 8-inch guns, three hundred and sixty rapid-fire 
guns, one thousand and thirty-two 12-inch mortars, twenty-four 10-inch mortars. 

The Chairman. What is the number of these guns and mortars under process of 
constmction at the present timef 

General Craiohill. You mean guns, mortars, and carriages f 

The Chairman. Yes; that are now in process of constmction — I see those given 
in another place. Is there any portion of the constmction of these guns and mortar 
batteries nnder contract, or any part to be done under contract? 
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General Cbaighill. As a rule work of this sort has not been done onder contract, 
and it is for the reason that the amount available for any particalar localitv has 
been so small that it was hardly worth while to do so : bnt my judgment is that if 
we have a larf^e appropriation for fortifications we should apply to the construction 
of our batteries, as far as possible, the system that we have used with so much 
advantage to rivers and harbors, which we call the continaous contract system. It 
is certainly economical and certainly advantageous in every way. 

CONTRACT SYSTEM — GUN AND MORTAR BATTERIK8. 

The CHAiRMAif. The estimates you have made here under these two estimates 
consolidated is $1,885,000 for guns and mortar batteries, inclading platforms. Will 
that enable you to put their construction under the continuing contract system f 

General Craiohill. Well, I think not. No, we would want more money. This 
$1,800,000 is so distributed all over the United States that I would not undertake to 
try the coDtinuous system on the basis of these estimates, although we might use 
contracts in certain localities where we have to expend a larger proportionate 
amount: but yon understand this sum is to be spread over the whole coast of the 
United States, and when we limit the differeut items to different localities it dwin- 
dles down so that the continuous contract system is not available although we do 
make contracts for some of the elements, such as cement, sand, and things of that 
sort. 

Mr. LiviNOSTON. If we should not give you the $1,885,000; but suppose we gave 
you $600,000, how could you spread that all along tliis coast linef 

General Craighill. Those are figures I read to you some time ago. 

Mr. Livingston. Will you simply construct fewer gun emplacements at each point 
or confine the appropriations to one part of the coast linef 

General Craighill. I read to the committee the details of the distribution of that 
sum. 

Mr. Livingston. I understaud ; but suppose we did not give you the $1,885,000, 
but gave you about half of that, what would you do with it? 

General Chaighill. We would distribute it relatively, just the same way, probably, 
in so far as the appropriation is capable of subdivision. Enough must be given to 
each work to give some results there, with regard to efficiency of work done and 
economy of construction. 

Mr. Cannon. Let me ask right there, if you will allow me, Mr. Chairman; sup- 
pose it was the sense of Congress to do the work which you have estimated for to 
construct mortar batteries and to consolidate the two items 

General Craighill. Yes, sir. 

Mr. Cannon. How much of that work would be paid for during the next fiscal 
year, and how much of it could you meet by a contract f 

General Craighill. Well, sir, we can not make a contract that will cover the 
whole United States 

Mr. Cannon. I understand that exactly ; but suppose that Congress agrees that 
$1,885,000 worth of work ou^ht to be done the coming fiscal yearf 

General Craighill. We will expend the whole in the next fiscal year. 

Mr. Cannon. Now, will you need the whole of that money actually to pay out of 
the Treasury during the next fiscal yearf 

General Craighill. Yes, sir. If you give it to us we will have it all expended, 
and this is the result we will obtain. I can expend a good deal more if you will 
give it to me. 

Mr. Cannon. I Just wanted to find out exactly on that question. 

General Craighill. Yes, sir. 

The Chairman. What proportion of that money could be expended by application 
of the continuous contract system f 

General Craighill. The continuous contract system is not applicable, really, to 
this case. The continuous contract system is this : that we know what we want to 
do will cost, sav, $1,000,000, and we make a contract for the whole of it with the 
understanding that Congress guarantees that we are going to have the money as fast 
as we can economically expend it, and we make contracts for the whole amount, 
limiting each year the expenditures to the amount that Congress appropriates for 
those particular years. 

Now, in continuation of that statement, if Congress would say to me I can make 
contracts for $60,000,000 or $70,000,000 for fortifications, which is the total estimate 
for the completion of our system, then I can make at each locality a continuous con- 
tract with tne understanding Congress will give it to me in five, six, or seven years 
eonseoutively, and if Congress limits this without any reference to the contract sys- 
tem to the appropriation say of $2,000,000 in round numbers, which is distributed' as 
I say over eighteen or twenty different localities, it would not be expended under 
contracts, that is to make large contracts at any one of them, because the amount 
would not be sufficient. 
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The Chairman In other words, if I understand von, where the money is appro- 
priated under jj^eneral law you have authority to make a contract after the money is 
sppropriated to that extent f 

General Craighill. Yes, sir. 

The Chairman. Now, within twelve months you could make a contract to do work 
to the extent of this $2,000,000? 

General Craighill. Yes, sir. 

The Chairman. Now, if that is the sense 

Mr. Livingston. But you have no continuous contract heref 

TheCHAiRMAN. No; butif it is the sense of Congress to anthorize, say, $4,000,000 

General Craighill. I can expend that. 

The Chairman. But if it is the sense of Congress to authorize $2,000,000 more, 
including the other $2,000,000 for the next fiscal year, so you could make a contract, 
would you need the money until the year after nextf 

General Craighill. Yoa can do that. 

Mr. Grout. What do you think the economy of such a plan would be as allowing 
yon to do the whole work, to authorize contracts for its completion t 

General Craighill. I have had a pretty large experience for the last twenty, 
thirty, or forty years with the river and harbor works and my judgment is the 
continnons contract system as applied to rivers and harbors has resnlt'Cd in an 
economy of from 25 to* 30 per cent and so it would be for fortifications. Now, I have 
no doubt of that, :ind Mr. Sayers knows of the Galveston Harbor and can confirm 
that in a great measure. 

Mr. Saykrs. I do not think there is any question about that. 

Mr. Cannon. On that same suggestion, if you will pardon a single suggestion 
which occurs to me; in the river and harbor work, a continuous contract covers the 
exact work t 

General Craighill. Yes, sir. 

Mr. Cannon. The work that yon want to do? 

General Craighill. Yes, sir. 

Mr. Cannon. Now, is not this an element in the fortifications f Does the exneri- 
ment as in a gun carriage instead of a gnn lift, and in the different manner of making 
guns modify the problem somewhat so that what you would gain by having a con- 
tinuous contract would be compensated iu part by enabling you from time to time 
to change your plans where yon proceed by an appropriation from year to yearf 

General Craighill. There is something iu that. 

Mr. Grout. That would relate only to the guns and carriages, and would not relate 
to the batteries. 

General Craighill. It relates more particularly to the guus and carriages them- 
selves, and not so much to the work of the Engineer Department. 

Mr. Grout. What about emplacements, whether that principle would apply to 
themf 

General Craighill. To a certain extent; but contracts are always susceptible of 
minor amendments. There is seldom a large contract made but by common consent; 
a supplemental arrangement can not be made for just such things. It comes up in 
fivers and harbors just as it would in fortifications. 

The Chairman. ThoMe changes are less frequent in the engineering division of the 
work than the ordnance division of the work? 

General Ckaighill. Minor changes of the sort can be arranged from time to time 
SB the exigency arises, with the understanding, of course, the total amount is not to 
be exceeded. 

SITES for FOKTIFICATION8. 

The Chairman. Passing now to the next item for ''sites for fortifications and sea- 
coast defenses,'' you ask ^50,000 f 

General Craighill. The next is the purchase of land for fortifications, the third 
item. 

The Chairman. I see your estimate there is $250,000, and that nothing has been 
appropriated since the fiscal year 1895 f 

General Craighill. Yes, sir. 

The Chaikman. Please give the committee the considerations showing the neces- 
sity for that appropriation. 

Mr. Livingston. You do not want any of this $250,000 to carry out that detail plan 
if we do not give you this money over on the other page; it simply looks to future 
operations f 

General Craighill. Of course we can not build on land which does not belong 
to us. 

Mr. Livingston. That is not the question. Do you want any of this $250,000 to 
buy land to put these guns on nntil yon get this money over heref 

Captain Black. You understand it takes a long time to get the landf 

Mr. Livingston. I understand that thoroughly ; I have been on this committee 
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Long enough to know all about it. I oulj wanted to ask that question. Do you want 
the money for this unless you get the money for the other f 

General Craighill. I will say in general terms in reference to this that this is an 
estimate for the purchase of lands fur fortifications as we are obliged to look ahead ; 
as you gentlemen who are lawyers know how long it takes to get ])os8ession of a site. 
Captain Black informs me in making up the. estimate that this $250,000 is for sites to 
which we are lonkins in the future, anci not to those at present, except in one place — 
PuK:et Sound — for which we have estimated $140,000. 

Mr. Livingston. Now, if we give you $2M),000 where are you going to expend itf 

General Cmaighill. Of courbe I will rea<l these points to the committee, but my 
Judgment is it should not be made public. As you gentlemen readily understand, just 
as soon as it is understood the Government of the United States wants to get a site 
for anything, the land sharks come in and prices go op, and we try to keep these 
things as much as possible to ourselves. 

(General CreighiU read a list of the proposed sites.) 

Mr. Grout. Do you think $250,000 would cover lands sufficient at thoxe pointsf 

General Craiqhiu.. I have a statement here which I want to s]>eak of later. I 
•m confining myself entirely to this estimate. I can just at this particular moment 
aay that lor all the sites we want throughout the United States we would desire 
$1,500,000. 

Mr. Grout. I had reference in my question to the list you read here, whether you 
thought this $250,000 would secure those sitesf 

General Craighill. Yes, sir. 

Mr. Grout. Do you think it would be sufficient to do thatf 

General Craioiiiijl. Yes. Looking to the future upon the scale on which these 
estimates were made, $250,000 is what we wanted, but for all the sites we want in the 
United St-ates to complete our system of defense we want $1,500,000 for sit<'S, and I 
have not included that here in the estimate. 

Mr. Livingston. You mean to say $250,000 will keep the work going? 

General Craighill. Yes, sir; looking to the future after the expenditure of thia 
$2,000,000, and getting ready sites for the next appropriation. 



pressrvation aud repair of fortifications. 

The Chairman. Now pass to the next item, ''For the preservation and repair of 
fortifications." 

General Craighill. That is a small item for the protection, preservation, and repair 
of fortifications, existing works, for which there is an estimate of $70,000. The dis- 
tribution of that can be read to the committee, but I will say in general terms with 
reference to it, as the committee knows, we have a number of old works in which 
nrrisons live and guns are mounted of certain qualities, the best we have, and for 
the preservation and repair of these works and keeping them in decent condition w& 
want for the next fiscal vear $70,000. 

Mr. GhouT. Can you designat-e where these works are located! 

General Craighill. Yes, sir; I can. The following table gives the names of the 
works and the amount which the officers in charge of them estimate as necessary for 
their care and preservation during the fiscal year 1897. 

Pre$ervation and repair of fortificatianB. 



Works. 



! £«tiinate 
, of offlcerfi, 
flscAlyear 
' 1897. 



Fort Wavne, Mich 

Fort Porter. N. Y 

Fort Niagara,^. Y 

?ort Oniario, N. Y 
ort Montgomery, N. Y 

Fort Knox, Me 

Fort Popham, Me 

Fort Gorgee 

Fort Preule.Me 

Fort Scammel, Me 

Batt«rv at Portland Head, Me 

Fort McClnry, Me 

Fort Constitution, "S.H 

Battery at (jerrishA Island, Me 

Battery at Jerrj-s Point, X. H 

Fort Warren, MasH 

Battery at Long Island Head, Mass . 

Fort winthrop. Mass 

Fort ludepenaence. Mass 

Qrovers Cliff, Mass. (mortar battery) 

Fort at Clarka Point, Mass 

Fort Adama, B.I 



$100.00 



500.00 



720.00 
200.00 
300.00 
100.00 
250.00 
200.00 



Works. 



150. UO 

150.00 

50.00 

50.00 



900.00 
290.00 
890.00 



Fort on Dntt'h Island. K. I 

Fort Trumbnll, Cunu 

Fort Griswuld, Conn 

Fort Halo, Conn 

Fort Schuyler, N. Y 

Davids Island.N. Y.H 

Willets Point, K.Y 

Defenses on Governors Island, 

X Y H 
Fort Wood! ^.Y. '.'.'.'.'.'.'. '. '.'.'., '. '. '. . '.'.'.. 

Fort Hamilton, N. Y. H 

Fort Lafayette, N. Y 

DefenAOH on Stateu Island 

Fort Hancock (Sandy Hook), N.J 

Fort Mifflin, Pa 

Site for defenses at Red Bank, K. J . . 

Fort Delaware, Del 

Batt4rry at Finns Point, X.J 

Fort opposite Fort Delaware, Dela 

w are sn ore 

FortMoHenry,Md 

Fort Carroll, Md 



Estimate 
of ofticers, 
tlaeal ▼< 



18117. 



$100.00 



365.00 



900.00 



2.920.00 
4, 400. 00 
4, 478. 00 



23.00 
800.00 

90.00 

40,274.00 

8,300.00 
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PrtfBervaiion and repair of foriifioaiiont — Continued. 



Works. 



FortFoote, Md 

Fort WaRbinKton. Md 

Sboridnn Point, Va 

Fmt Monroe, Va 

Fort Wool, Va 

Fori Macon, N. C 

Fort Caswell, N.C 

Fort Moultrie, S.C 

FortHumter, S.C 

Fort Johnson, S. C 

Castle Pinckney , S. C 

Fort Ogltithorpe, Ga 

Fort Pulaski, Ga 

Fort on T.vbee Island, Ga. . . . 

Fort Clinch. Fla 

Fori Marion, Fla 

Fort Tavlor, Key West, Fla. 

Fort JederHon, Fla 

Fort PickenH, Fla 

Fort Barrancas, Fla 

Fort McKee, Fla 

Fort Morgan, Ala 



Estimate 

of officers, 

fiscal year 

189i7. 



Works. 



$1,870.00 
7. S60. 00 

625.00 
3, 100. 00 

600.00 



750.00 
35U.0U 



22,600.00 



3. 475. 00 



Estimate 

of ofAceiSr 

fiscal year 

1697. 



Fort Gaines, Ala 

Fort on Ship Island, Miss 

Fort Pike, La 

Fort Macomb, La 

Tower Dnpre, La 

Buttery Bienven .e, La 

Tower at Proctors ville, La 

Fort Jacksou, La 

Fort St. Philip, La 

Fort Livingston, La 

Fort at San Diego. Cal 

Fort Winfl*«ld Scott, Cal 

Fort at Lime Point. Cal 

Fort at Alcatraz Island, Cal 

Fort Mason, ' *al 

Ansel Island, Cal 

Yerua Biiena Inland, Cal., torp**do 

station 

DiifenseH of mouth of Colnmbia > 

River, Oregon and Washington. .. 



$675.00' 
200. 00* 



500. 0<^ 



770. oa 

2, 010. 00 

5,060.00 

770.00 

625.00 

1, 100. 00 

1,870.00 



1,150.00 



Total 



123, 582. OO 



The $70,000 for preservation and repair of fortitioations in the eatiiuates is to meet 
the most essential of these reqtiiremeiits. These amounts are reifuested for the pur- 
pose of caring for ungarrisoned works and for making the repairs necessary to pre* 
serve the works themselves and to keep the platforms of the guns mounted on them 
in condition for service. 

Mr. Gkout. I suppose yon do not contemplate making repaiis on all of them. 

General Craighill. It is just like a house. You have to do whatever is neccHsary 
to keep it going, and this is the estimate for fixing these places, and it is really U> 
8»ye money that we make these little repairs which are just like a man stojiping a 
leak in his roof. 

Mr. Gkout. Have yon in mind any one of these forts requiring special attention 
and special work at this timet 

General Craighill. The esttimates have been made carefully from special exam- 
ination in each locality for making up this estimate. 

Mr. Grout. Yon do not mean to say something is going on at every one of these in 
the way of repairs. 

General Craighill. Yes, sir; just as if anyone owns a house, he has to keep it in 
repair. 

Mr. Cannon. Let ine ask you right there. These repairs are not made in those 
forts not oocnpied h\ persons, and therefore is it necessary to keep them decent for 
people to live in f 

General Craighill. They are kept decent for the purpose 

Mr. Cannon. They are not any good for defense f 

General Craighill. They are the best we have. 

Mr. Cannon. But in a general way I understand they are not of the slightest value 
on earth. 

General Craighill. That is a mistake. 

Mr. Grout. Can you desigusite on which the most extensive repairs are to be made, 
and tell us what the projected repairs aref 

General Craighill. Yes, sir; take Fort Monroe. I take that out as being known 
to almost everybody. 

Mr. Grout. An important place, toot 

General Craighill. There is a large development there and quite a number of 
gnns mounted there — 15-inoh guns, and somerined guns — which are the best we have, 
and all we ask at Fort Monroe is $2,000. 

Mr. Grout. What particular work requires to be done at Fort Monroe? 

General Craighill. We want repairs to the parapets. They are injured by the wind 
which blows the sand on them and we have to keep them planted with grass to a 
certain extent, and things of that sort; little incidental repairs from time to time. 

Mr. Grout. Is that one of the largest items on your listf 

General Craighill. That is one of the largest; yes. sir. 

The Chairman. It is for making incidental repairs? 

General Craighill. And when you think of $70,000 for the whole United States 
it is very small for each particular locality. 
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The Chairman. I see of the preyious appropriatioDS there is no appropriation as 
large as $70,000 except in 1892, when it was $80,000, and since that time the appro- 
priations have run down to $60,000 for 1893, and $45,000 for each succeeding year, 
^ow what would be the effect of cuttinff down this estimate of $70,000 to $45,0001 

General Craiohill. The effect would be we would have to leave undone a great 
many things which ought to be done. 

The Chairman. Would it be an economy » or would greater damage result from 
lihe failure to expend this amount? 

General Craighill. Of course we get along with whatever Congress gives us, but 
at a place like Fort Monroe we not only want the absolute necessities, but we want 
to look a little decent when anybody goes there, just as you would keep this room. 
You paint these doors. That door would last forever if it was not painted. And 
just so it might be said that the painting of that door is not a necessity, but there 
it is, painted under the direction of Congress, and it is just so at Fort Monroe. 
There are many little things which perhaps may not be said to be absolutely neces- 
sary at this particular moment, but if permitted to go on will require a large 
•expenditure, and the time will come when the expense of making these repairs will 
be greatly increased. 

Tne Chairman. The point I am making is this. Since we evidently , have not 
money enough to do all that should be done, or expended, should we cut ^own this 
item here, or should we leave this estimate as it is, at the expense of some other item 
which may perhaps be of more importance, going substantially to the defense of the 
country f 

General Craighill. I think this sum for the protection, preservation, and repair 
of fortitications is a very important one, and should not be cut down if it is practi- 
cal to retain it at its present dimensions, because sometimes, for instance, at Fort 
Sumter, in Charleston Harbor, I will mention, a year or two ago we had a gale 
which was terrific and totally unexpected. The work itself was so damaged that 
one of the guns was thrown down. These things come constantly, and we have not 
A contingency fund, so to speak, where we can go to look for repairs that need 
immediate attention, and if we do not have the money the conditions are just as if 
the roof of a man's house was off and he did not have any way of repairing it. We 
must have a contingent fund, so to speak. 

Mr. Grout. How much of this $45,000 has been expended? 

Captain Bi^ack. We have left to carry us to the 30th of June $2,400. There have 
been demands which would have exhausted this sum and more, but it is deemed 
absolntiely essential to keep a small sum on hand to meet emergencies. The last call 
we had was for Fort Trumbull, Conn., which is a garrisonea fort, and where the 
sea wall had become broken down. If we could give the money it would cost $300. 
and if we had to wait until next year it would cost $1,500. 

General Craighill. That is a very good illustration, and that is a case which 
passed through the office a few days ago. It is for these little contingencies which 
it is impossible to anticipate and foresee. 

The Chairman. Yon think it is as important as any other item in the billf 

General Craighill. Very decidedly. 

plans for fortifications. 

The Chairman. Pass to the next item. " For preparation of plans and fortifica- 
tions'' you ask $5,000. 

General Craighill. Of course the most of the studies of plans and fortifications 
Are made by the officers themselves, but we must have draftsmen to help us, and this 
$5,000 is for assistance of that kind in preparation of plans for defense. 

SKA walls. 

The Chairman. Pass to the next item of "sea walls and embankments,'' for which 
you estimate $29,225. 

Mr. Livingston. We have them in the note here. 

General Craighill. I have them all here. There is a sea wall at Sandy Hook, 
N. J. I can read tiie whole of them ofi* here: Bedloes Island, Davids Island, Fort 
Schuyler, New York Harbor, and Fort Mc Henry, Md. These estimates have been 
closely worked down to as low as $225 in one instance. 

Mr. Livingston. What did we give you last year for thatf 

The Chairman. Nothing. 

Mr. Cannon. Is this a necessary appropriation f 

General Craighill. I think so. 

The Chairman. Explain, if you please, the necessity for this appropriation, in 
general terms. 

General Craighill. Perhaps I should take up Fort McHenry, which is one with 
which I am familiar. II is situated in Baltimore Harbor and it is oocnpied by a gar- 
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risoD, and it has a cemetery attached to it, and abont two ^ears Skgo, for want of a 
sea wall, the waves and currents down there eroded the site so that the bodies of 
oflQcers and men who had been bnried there years ago were thrown ont by a gale. 
It is for the purpose of that sort, for that particular thing at Fort McHenry, we want 
a sea wall, to prevent the continual throwing out of the bodies of officers and men 
who died in the service and had been bnried there ; and a part of this estimate is for 
Fort McHenry. 

Mr. Grout. How much of a figure in the defense of Baltimore would Fort McHenry 
cut in case of an attack f 

General Craiohill. Well. Kort McHenry is not so important as it once was, but 
it was the salvatiou of the city in 1812, and the usefulness of Fort McHenry at this 
time, if I may be permitted to say so, is this: That the outer line of defense is some 
distance below Fort McHenry, but there is always danger of small vessels in the 
smoke and confusion of uction passing through the outer line, and one or two of them 
coming up near a great city, would do a great deal of damage, and this is the reason 
why we maintain these interior lines; and there is where the inferior old-fashioned 
guns come in to a certain extent, because against the small, lightly built vessels 
these old guns are Just as good as they ever were. 

Mr. Grout. The projected works are somewhat farther down the bay ? 

General Craiohill. Oh, yes, sir; much further down, and I am very glad yon 
have given me an opportunity to make this explanation, becuuse it is one that haa 
weight at every fort we have. The same upplies to New York, to «ome of the old 
interior works which they say have no use ; but it is not so, as they are of use to that 
city. 

Mr. Grout. The guns used there are of old fashion? 

General Craiohill. But very useful guns against these minor craft that might 
slip by ; and if you will permit me for a moment, I will give you an illustration of 
what actually took place in 1812 at Fort McHenry. Admiral Cockburn came up with 
a fleet and attacked Fort McHenry, and at the same time a land force landed at 
North Point, to come up on that side of the city. Admiral Cockburn sent about 1,200 
men in small boats, passing around Fort McHenry under cover of the smoke and con- 
fusion of battle, and the expectation of these small boats was that they would land 
behind the fort and make an assault while he was attacking in front: but by good 
fortune there was a little battery of field guns in one of the parks of Baltimore which 
fired into these boats and so disorganized them and demoralized them that, instead of 
landing, they retreated ; and when that failed Admiral Cockbum's plan failed, and he 
withdrew his fleet, and when he withdrew the troops withdrew, so it is a very strong 
illustration of what I sav as to the importance of maintaining these interior lines to 
cat off just such a small flotilla which would slip by the main line in the noise, smoke, 
and confnsion of battle. 

Mr. Grout. Have you the amount that you would expend at Fort McHenry f 

General Craiohill. I have not it here but 1 can furnish it to you. You under- 
stand this $29,000 is for the whole United States. 

Mr. Gbout. But it is estimated for in detail f 

General Craiohill. Yes, sir; I can furnish it if yon would like to have it. 

Mr. Grout. Yon had better do that. 

The Chairman. You will make that a part of the record. 

General Craiohill. I can send to you all of these details. 

The Chairman. And also in that connection will yon please indicate the relatire 
importance of the items f 

General Craiohill. Yes, sir. 

The Chairman. So that if it seems proper to make any discrimination it can be 
done. 

torpedoes. 

The Chairman. The next item is *'For torpedoes for harbor defense,'' on page 3» 

G^eneral Craiohill. Yes, sir; and, as I have said before, the torpedoes are a very 
important part of our defense, and the total estimate for torpedoes throughout the 
whole United States, as I said before, was $2,500,000. 

Mr. Cannon. That is under the Endicott scheme? 

General Craiohill. Yes, sir; and under the revised Endicott scheme, so that the 
•am we have asked here is almost infinitesimal. 

Mr. Cannon. But it is in harmony with the other estimate? 

General Craiohill. Yes, sir; it is certainly not to be diminished, and it would be 
a very economical thing if it conld be increased to $2,000,000. I say that with per- 
fect sincerity, because tornedoes are things we have to depend upon very mdoh. 

Mr. Cannon. You would not increase that to $2,000,000 unless the other appropri- 
ation was increased? 

Mr. Grout. Yon could not use your torpedoes until yon had yonr guns ready, I 
suppose, to cover ^hemf 
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General Craighill. That brings ap the point I mentioned before — that for the 
•covering of these torpedoes we can use oar old guns. 

Mr. Grout. Bat if a heavy war vessel comes to attack the channel and goes along 
j^nd deliberately picks np the torpedoes, tbere mast be something to interfere with 
thatf 

General Craighill. There is this about it: It is not the big ship which would 
engage itself in picking np the toix>edoes, but they would send forward small ves- 
<aels, nke the skirmishers of an army, who would go to the front, and they are vul- 
nerable to the old-fashioned gnus. 

Mr. Grout. Clearing a wa^ for the vessels behind f 

Gfueral Craighill. Yes, sir. 

The Chairman. I understand this estimate of $50,000 corresponds with the general 
-tenor of your other estimates, and should be increased or decreased pari passu with 
^he others. 

General Craighill. Well, it is a very important thing. 

Mr. Cannon. I wish yon would answer this sometime, or perhaps I had better 
4Mk it now: In the case of war torpedoes are readily accumulated, I understand f 

General Craighill. No, sir; not at all. A torpedo is quite a complex thing. 
What goes in the water to explode is one thing, but then it has to be connected wiui 
.a torpedo casemate, which we will come to presently, and then it needs all the elec- 
tric appliances to guarantee certainty of operation, and embraces everything of that 
flort; and it is^ complex affair, and it takes time to prepare a certain part which 
•ought to be prepared in advance. 

Mr. Grol't. Is it likely to deteriorate when it is once placed? 

General Craighill. Some parts of it, yes; but there are some which are quite 
permanent. 

Mr. Grout. What portion of it would deteriorate and would pass away from 
lapse of time and nonuse. 

General Craighill. The cable is somethins. 

Mr. Grout. How expensive is that part ot the torpedo f 

General Craighill. Captain Black is an expert on torpedoes, as he has just come 
from Willets Point 

Captain Black. That is quite a ])art of the system, but it would not be necessary, 
ihowever, to buy so very much of it, for the reason cables have come into use so 
imuch in these electric ways and subways of the country. 

Mr. Grout. Is that something that can be got to order at any time in any quantity f 

Captain Black. It can be obtained to a moderate extent. 

General Craighill. We would not wish to keep it in store, because it deteriorates ; 
.so the purchase of cable is a thing we would defer. 

Mr. Grout. The torpedo itself would not deteriorate when it is once placed and 
•charged if kept in suitable repair f 

General Craighill. No, sir. 

Mr. Grout. And it would be ready after five years, and be just as good as it is nowf 

General Craighill. Yes, sir. 

Mr. Cannon. One other question, if you will pardon me, in regard to the $50,000 
for torpedoes. Suppose you owned all these harbors and were only going to get the 
amount of your estimates here for guns, etc. Now come to the items of torpedoes. 
•In the event of sudden trouble or trouble in the next two years or tbree years, could 
you increase or decrease this item for torpedoes? 

General Craighill. Well, we would increuse it very materially. 

.Mr. Cannox. Without reference to whether you had an increase for gnus or not! 

General Craighill. Yes, sir; we would depend very much upon torpedoes. 

Mr. Cannon. They are comparatively cheap as compared with everything else of 
a defensive nature ? 

General Craighill. I know they are, and that is one reason why we ought to get 
them. Yon know the estimate is $2,500,000 for the whole United States. 

Mr. Cannon. But you would not want $2,500,000. Suppose you were doing this 
thin^ yourself and were going along at the gait of your CJitimates here, and take the 
conditions without guns and everything else, how much would you set aside for tor- 
pedoes to get ready f 

General Craighill. Iu a sudden emergency f 

Mr. Cannon. From the standpoint of defense? 

Mr. Grout. Having the rest of the items fixed as they are in the bill, aggregating 
as they do in this bill? 

Mr. Cannon. Have you got this too small or too large? 

Captain Black. We judged in making out these estimates the amount that we 
would be likely to get and cut the estimate down accordingly to the minimum 
amount. This $50,0(% is right in proportion with the other. 

The Chairman. Bear in mind torpedoes deteriorate, as he suggested? 

Captain Black. The torpedo will not deteriorate. When planted it can not be 
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examined readily. So the torpedo must be arranged in snch a manner that it will 
show itii condition as to soundness at all times, as well as announce when it is 
struck. Should a leak in the torpedo or its cable occur, it must be possible to 
determine its location. All of this requires electrical apparatus of a peculiar pat- 
tern, which is a secret thing and must not be known out«ide. There is only one 
firm in the United States which is prepared now to furnish torpedo cases 

Mr. Grout. Are they manufactured in the United Statist 

Captain Black. Yes, sir. The torpedo case— the operating box, as it is called — 
and the appairatUM within the torpedo case which makes it sensitive or not at will, 
together with certain minor parts, will not deteriorate. They can be bought from 
time to time, as funds are available, and stored at places where they are to oe used. 
A certain amount of cable should be bought and kept on hand. As cable becomes 
more and more an article of geuerul commerce it will be possible to rely on the stock 
in the market to meet emergencies. 

The Chairman. What time would be required in the case of an emergency to 
secure the torpedo service to protect our harbors f 

General Cmaighill. At least a year, sir. 

Mr. Groui'. There is no torpedo system in the river heref 

General Ckaighill. The torpedoes are here. 

Mr. Grout. But there ore no caMcmates. 

General Ckaighill. Yes, sir; there is one. 

Mr. Grout. I was going tu suppose, in case none were here, how soon could you 
put them iu the channel of the river below the forts, in shape so as to have them 
under cover of the forts and protect the river? 

General Craighill. 1 think we estimateil about thirty days. 

Captain Black. I understand now we can put them iu inside of two weeks. 

The Chairman. Have you a stock on handf 

Captain Black. Yes, sir; we have got about $600,000 worth of material. 

Mr. Grout. Where situated? 

Captain Black. At about eight ports, sir. 

Mr. Grout. What sort of an arrangement? 

Captain Black. They nre stored in the old fortifications, in the casemates of the 
old fortifications, as a general rule. In one or two places we have storehouses 
specially made for them. 

Mr. Grout. In dry places? 

Captain Black. Yes, sir. 

The Chairman. Passing to the next item, ''For needful casemates, cable galleries, 
etc," you ask $50,000. 

General Craighill. That is a part of the torpedo defense. In regard to those 
casemates, of which mention was Just made, there has to be at every place where a 
torpedo system is operated, a bombproof casemate for the operator who controls the 
explosion of the torpedoes and the electrical apparatus to manage them, and that 
item of $50,000 is for the construction of these casemates. 

Mr. Grout. Is he where he sees an approaching vessel and ascertains its exact 
location ? 

General Craighill. He can not always see with his own eyes, but he has com- 
munication with those who do see. 

Mr. Grout. So as to know when a vessel reaches a particular point? 

General Craighill. Yes; he has his map made up with all the torpedoes and 
where situated in the line of channel, and everything of the sort, and when he is 
notified a vessel is just on the point of crossing 

Mr. Grout. Then up she goes? 

General Craighill. Ye8, sir. 

Mr. Grout. If there is no smoke in the way of the bombproof he can see it under 
ordinary circumstances ? 

General Craighill. As a rule he could not see. 

Mr. Grout. He relies upon information from the outside? 

General Ckaighill. He has to depend upon other people's eyes. 

Mr. Grout. By signal or t'Clegraphic information? 

General Craighill. Sometimes one and sometimes the other. He is like the chief 
engineer of a bi^ battle ship, he does not know where she is, but goes back and goes 
forward at the nng of one bell or two bells, and all that sort of thing. 

Mr. Grout. Have you anything to say about armaments? 

General Craighill. No, sir. 

The Chairman. This closes, as I understand, the items in which the General is 
directly interested. 

General Craighill. Yes, sir; those estimates were made out in the usual routine 
way before the flurry came on, if I may use such an expression, that caused the Coast 
Defense Committee of the Senate to take so much interest in the matter. 

Mr. Satbrs. Do yon regard this estimate as made upon the minimum basis ? 
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General Craiohill. Tes^ sir; and in making ap oar efitimates I mast say we took 
for granted that Congress m the past has been doing the beet it could for us, and oar 
estimates are pat upon that basis to some extent, and at the same time our indi- 
Tidaal judgment is we ought to have a great deal more money than this estimate. 

Mr. Grout. How many guns are there on the skids under the Ordnance Department T 

General Craiohill. That I can not say. 

Mr. Grout. How many guns have you to-day f 

General Craiohill. I can not tell you. I have those things in my office, but I 
have not got them in my head. I will make this general statement just on the line 
of Mr. Cannon's question a little while ago, that the Chief of Ordnance and the Chief 
of Engineers uiaKe their estimates to Congress to run together; that is to say^ that 
the operations at the end of certain time will produce a certain result in platforms, 
and everything of that sort, for the Engineers to be ready and for the Ordnance to 
be ready with their guns and carriages. As a rule Congress does not give us the 
money we ask fur. Then, when we find how much money has been given us, we come 
together again and find how much we can do, and work together in that way so that if 
Congress should see fit to give us more than $2,000,000 for fortifications I would imme- 
diately a]>portion it among the different parts of the United States; 1 would find 
out what platforms, etc., would be in readiness for the Chief of Ordnance at the 
end of the fiscal year. We would notify him at once, and if he did not have the guns 
and carria^ces ready, then he would go to work immediately and get them ready as 
soon as he could. 



Thursday, March 5, 1S96. 

STATEMENT OF GEN. WILLIAM P. CRAIGHILL, CHIEF OF ENQI- 

NEER8 — Continued. 

contract system — GUN AND MORTAR BATTERIES. 

The Chairman. Geueral, the committee will be pleased to have yon give us infor- 
mation as to whether or not a contract provision would be useful or desirable to be 
made in any of these items of appropriations under the estimates made for your 
Department, and also what amount of the proposed estimate could with profit be 
expended between July 1, 1896, and March 4, ISS^f 

General Craiohill. I will say, Mr. Chairman, in answer to the first point with 
reference to the application of the contract system, I suppose you are referring to 
the estimate of $2,000,000, in round numbers— the $1,815,000, and the $70,000 added 
toitr 

The Chairman. Yes, sir. 

General Craiohill. I will say that it is our rule always to make contracts as far 
as possible. That is the general rule, and that, as a rule, cheapens the work, although 
in some very isolated localities 

Mr. Cannon. I do not think yon understand the chairman's qnestion. You make 
contracts wherever you can, but I think he had in his mind the question of the actual 
payment of money between the 1st of July next and the 4th of March next. How 
much of it must be paid, and what proportion of it would be covered by contract if 
yon had authority to contract where the money would have to be paid after the 4th 
of March nextf 

The Chairman. And having also reference to each of the items for which we have 
estimates to cover in this bill. 

General Craiohill. I was coming to that. 

Mr. Cannon. I beg your pardon. Go ahead. 

General Craiohill. I was explaining onr rule was, as a general thing, no matter 
what amount we have, to contract for materials as far as possible, but there are 
some localities which are so isolated that sometimes we can not get a contract, 
and then we must do the work the best we can ; and that rule would prevail in 
reference to any amount Congress would give us. If Congress would give us at 
any time money enough to make what we call a continuous contract — I suppose that 
is the idea yon have in mind 

The Chairman. Not necessarily continuous, bat the amount covered by this 
appropriation. 

Mr. Cannon. Yon were confirmed in the Senate committee examination — in other 
words, that was a continaoas contract investigation? Suppose it was the sense of 
this committee to recommend substantially the appropriations estimated for under 
the engineers for the coming fiscal year, how much of those estimates would actually 
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be paid ont to enable yon to proseente the work between the Ist of Jnly and the 4th 
of March next, nud how ninch of that work, if you were authorized^ could yon placiB 
nnder contract without the money being appropriated, keeping within the anthori£a^ 
tion where the money would be paid after the 4th of March, 1897. In other words, he 
wants to see how much money must be iippropriated to do this work where it ia 
necessary to pay the money out by the 4th of March, 1807, and how much you could 
be anthorixed to contract for, and let the next session of Congress appropriate tha 
money, and let the contracts fir\ll in after March 4, 1897 f 

The Chairman. Here, now, is a specific illustration : For gun and mortar batteries 
you estimate $1,815,000! 

General Ckaiohill. Yes. 

The Chairman. Now, that item is made to cover the operations under that head 
for the next fiscal yearf 

General Craigiiiix. For about twenty places. 

The Chairman. Now, 1 desire to know whether or not any part of this work of 
the construction of gun and mortar batteries could with nrotit be placed under 
contract, and if so, what proportion of the amount estimated would necessarily be 
paid out on the contract before March 4, 1897 f 

General Craighill. I understand. Well, the most of this money is for Southern 
work — I hox>e you will excuse me for explaining the reasons for the conclusion to 
which I am coming — but the most of this money is for the sonthem Atlantic and 
Gulf Coast, and in the South we can prosecute our work during the winter as well 
as daring the summer, whereas at the North we can not do anything of any great 
extent in the winter time on account of the bad weather, so if Congress gave me 
this money I would be able to spend the whole of it by next March and make con- 
tracts to carry out all the work it would cover, and more still if yon save me more. 

Mr. Cannon. That is, you mean it would be all actually paid ont of the Treasury f 

General Craighill. Actually paid out by the 4th of March. 

The Chairman. Hut in that event you will have nothing absolutely for the residue 
of the fiscal year? 

General Craighill. Yes, because I want a great deal more money than I havA 
asked for, and if you will ;;ive this money I am going to expend it on fortifications 
as soon as possible, so it is for Congress to decide when they want this money spent, 
or any portion of it. 

The Chairman. Hut your estimateH are for tlio year. 

General Craighill. That is a form through which we go; at the same time the 
fortifications appropriations are never made for fiHcal years. 

The Chairman. Now, then, at the rate of spee<l contemplated here yon expect to 
complete the work by the last of June, 1897f 

General Craighill. We expect to spend this money, but we do not say we will 
complete this work. We are going to mount a certain number of guns, but we are 
not going to finish the fortifications of any place at that time. 

The Chairman. Now, may I ask, can you, with profit to the Government and pub- 
lic service, )>lace this first item of gun and mortar batteries under contract? 

General Craighill. We can; yes, undoubtedly. 

The Chairman. Now, then, do you contemplate a greater or less speed in accom- 
plishing this work after March 4, between that and, say, the 1st of July, 1897, than 
you do prior to that time, or do you expect to proceed continuously? 
' General Craighill. I expect to get to work just as soon as the monej' is available, 
and drive it with all the expedition 1 am capable of f^om the very beginning. 
. Mr. Hemekway. Vour judgment is you will have the work completed sufficient to 
take up the whole sum by March 4? 

General Craighill. I can if Congress authorizes it. 

Mr. Hemenway. You would do it if this appropriation were made? 

General Craighill. Yes; if that is the understanding we were to have another 
appropriation on the 4th of March. Of course I am going to conform to the will 
of Congress in the matter, but I want it distinctly understood I can not only expend 
this money before the 4tb of March, but three times that much if Congress gives it 
to me, and profitably; and it will be advantageous to the Government, in order that 
I may look forward to make larger contracts, because, as I have stated ou more than 
one occasion, we can make the contracts more economically the larger the sum is at 
any particular locality, and if you will look over the items at each locality the sums 
are comparatively small at each one. Dividing up this $2,000,000 into twenty places 
makes tne sum at each one comparatively small. 

The Chairman. The bill which is under consideration is based on estimates fur- 
nished in part by your Bureau. Let me ask if there arc any additional or revised 
estimates in contemplation by the Department touching the engineering branch of 
the work? 

> General Craighill. Since I was here last I have been looking over the subject 
very carefully, and I had intended to-day to say to the subcommittee that In this 

F A 2 
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estimate fur sea walls tliat I should be able to cut tbat down, and perhaps address 
A communication to you or to the chairman of the full committee, makin<i; a reduced 
estimate in that direction. 

The CiiAiKMAN. I suggest it should be directed to the chairman of the full com- 
mittee. 

General Craighill. The total amount is about $29,000, and I think I can bring 
that down to .f20,0()(). My disposition is to economize in every possible direction. 

The Chairman. You wish, I believe, to say sometliiog in respect to the preserva- 
tion, repair, and care of fortiHcationsf 

General Craigiiill. It is only to press what I stated the other day as to the great 
iniportance of giving that $70,000 for the purpose of keeping in repair the old works. 

The Chairman. >iOw, let me inquire as to what is included in the term ** preser\'a- 
tion and repair of fortiHcations," and especially whether or not any pnrt of that is 
intended as pay for watchmen where the forts are not garrisoned, ana what propor- 
tion of those forts are uugarrisonedf 

General Uraighill. The nngarrisoned forts, if you will permit me to say, are all 
left in charge of the Kngineer Department, and many of them are such that they 
are not to be occupied by a garrison except in time of war; and besides the guns, 
carriages, the torpedoes, and things of that sort, there is always a good deal of 
moveable property which is liable to be stolen, and it is necessary to have there what 
we call *' fort keejiers'^ at many of these places — men who are paid very small sums, 
$30, $40, or $50 per mouth. Hut we must have them, and a part of this item is for 
payment of men of that sort to take care of Government property, and it is included 
IQ the term ''preservation of Government property'' at these places; and there must 
be a hundred places all along the coast from Maine to the Columbia River. 

The Chairman. What proportion of these forts are uugarrisonedf 

General CRAKiHiLL. About three- fourths. 

The Chairman. So, then, a considerable part of this estimate is for pay of watch- 
men f 

General CiiAiGHiLi.. Not a considerable part, no; but I should suppose one-third; 
and I should say in addition, the estimates from the local officers for these particular 
places amount to about $125,000, and going over it very carefully and scrutinizing 
every item we have reduced it to $70,000, and that I do hope will be permitted to go 
through by the committee. It is a very small sum, but it is a very important sum. 

The CHAIR.MAX. You feel that sbould not be reduced f 

General Craighill. I think not; no, sir. That is, if the committee should think 
it necessary or expe<lient to cut down this $2,000,000, 1 hope thev will at least let me 
have the $70,000 without reduction; and, as I have said before, I will submit a com- 
munication reducing the estimates from $29,000 for repair of sea walls, etc., to 
probably about $20,000. Of course it is a small reduction, but a very large propor- 
tionate reduction. 

The Chairman. Now, the ex)>ressions yon have made respecting gun and mortar 
batteries and putting them under contract apply with equal force to the estimates 
for torpedoes for harbor defense and needful casemates and cable galleries and like 
items? 

General Craighill. Those sums ought not to be reduced. 

The Chairman. Hut I say the same observations apply to them, that they could 
be advantageously placed under contract? 

General Craighill. Well, we can construct casemates under contracts, and cer- 
tain parts of the torpe<loes perhaps we can procure by contract. 

The Chairman. But all those you ]>ropose to procure by purchase you can, 
certainly f 

General CRAKiiiiLL. I suppose so. 

The Chairman. I see here an item for appropriation for purchase of submarine 
mines and necessary appliances to operate them ; of course you expect to get them by 
purchase ? 

G^eneral Craighill. Some of these electrical things ought not to be subject to con- 
tract, because they go into great details, and things of that sort are almost impos- 
sible to let out by contract. It is like getting a mathematical instrument, a survey- 
ing instrument; you can not make a contract for a theodolite or anything of that 
sort because they have a fixed price in the market, and I should think it would be 
inexpedient to say we should purchase our torpedo materials by contract. Captain 
Black suggests one thing, that the most of these things are kept ]>erfectly secret to 
ourselves, and we would not want to make public specilications for material of that 
sort, which are a part of our secret system of defense. 

The Chairman. Then you say that the items for torpedoes and needful casemates, 
etc., are not properly a subject of contract? 

General Craighill. I do, decidedly. 

'llie Chairman. And then the contract principle can only apply to the first iteoi 
which is included in your estimate, namely, gun and mortar batteries? 
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General Craighill. You recollect you are going to lump the two items of 
$1,815,000 and the $70,000, and the contract system may be made applicable to thera.- 

The Chairman. Do you wish to speak of any other item in the estimate? 

General Craighill. No, sir; at the same time I will say this: I think it should be 
left to the discretion of the Secretary of War whether to hav^ a contract or not in 
certain localities — like Puget Sound, for example — where it is almost impossible to 
s^t a contractor to go there at a moderate expense. A contract requires quite a plant 
ff I may use that expression, and no contractor is going to create a plant and trans- 
port everything of that kind to a place at the north part of Puget Sound except at 
a ^reat expense. Under certain conditions it is better for the Government to do these 
things it«elf. It is the rule in the river and harbor appropriations, and I think it a 
proper rule in the appropriations for fortifications, that the contract system sbonld 
not be made absolutely imperative, but a certain discretion should be left to the Sec- 
retary of War, and under him the Chief of Engineers, as to dispensing with the 
contract system in any case wiiich he thinks is expedient. That is the general sys-' 
tern nndei* which the operations of the War Department are being conducted, and I 
think it is a judicious and proper one. 

The Chairman. Is there any other matter which you desire to submit for the infor-' 
mation of the committee with respect to any of these items? 

General Craighill. No, sir. 

The Chairman. We will be pleased to hear from you if you have any other sug- 
gestions to make. 

General Craighill. I have nothing more that I know of; and I will at once write- 
that letter of which I spoke. 

sea walls. 

Office of the Chief of Engineers, United States Army, 

Washington, D. C, March 7, 1896, 

Sir: In compliance with your request, I have the honor to submit a revision of the 
estimate for sea walls and embankments. 

A reconstruction of the sea wall at Fort Schuyler, New York Harbor, is necessary, 
and the portion of the estimate submitted therefor should stand. As the sea wall 
at Bedloes Island would be useful only as a protection to the base of the ped^tal 
on which stands the Statue of Liberty, and is not essential to the protection of a 
fortification, I would recommend that that work be dropped. 

The wall at Foit McIIenry, Md., is absolutely necessary to protect the site of that 
fort, and 8h<Mild be provided for. The estimates for these two sites are. Fort 
Schuyler, $4,225; Fort MoHenry, $13,750; total, $17,975. This reduces the amount 
of the estimate heretofore submitted from $29,225, to $17,975, which latter sum I 
strongly urge be appropriated for sea walls aud embankments. 

I wish also to urgently reiterate) the recommendation made to yon personally at 
onr meeting, that the full amount of the estimate of $70,000 be appropriated for the 
preservation and repair of fortifications. 

Ver>' respectfully, your obedient servant, 

W. P. Craighill, 
Brig, den,. Chief of J'Jngineeis. 

Hon. Er(iENR J. Hainer, 

Chairman Subcommittee on Fortifications, Committee on Appro jmationSj 

Hottse of HepresentatireSj lyashington, JJ. C. 

Tuesday, March 3, 1896. 

Gen. 1>. W. Flagler, Chief of Ordnance, accompanied by Capt. Charles S. Smith 
of the Ordnance Bureau, appeared before the committee. 

STATBBffENT OF GEN. D. W. FLAGLER, CHIEF OF ORDNANCE. 

The Chairman. General Flagler is present, and we will take up the portion of the 
bill which relates especially to the Ordnance Department, so we will be pleased to 
hear from General Flagler. 1 thought, in view of what has been done heretofore, 
gentlemen appearing l^fore us should make statements in a connected sort of way, 
covering their several departments embraced in the bill, and after having made 
their ftul general statement, opportunity would be afforded for asking such ques- 
tions as occur to members of the committee. 

General Fla<jlki<. I think, gentlemen, I had better tell you first how my estimate 
is made. I suppose that members of the committee are aware that about eleven 
years ago there was a board composed of members of the House, Senators, offi- 
cers of the Army and of the Navy, which is now called the Endicott Board. Mr. 
Endicott was Secretary of War at the time, aud was chairman of the board. That 
board finally arrived at a system of defense for our whole coast except Puget Sound. 
The report decided what the defense of each of the principal ports of the United 
States should be, there being twenty-seven of them, and subsequently two other 
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reports eiubraced the defenses of Paget Souuil. This is the armameut for the United 
States <>oast upou which we are engaged. It has been adopted by Congress. 

The amoont of defence which was provided for or contemplated in the report of 
that 1>oard is what we are providing. Congi-ess commenced in 1888 to make appro- 
priations for these defenses. One of the most important appropriations or provisions 
made by Congress in providing for this defense was the establishment of the Army 
Gun Factory at the Watervliet Arsenal, Tro^, N. Y., for the uianafacture of large 
teai'oast guns. That is where we are making all oar gnns, except 100 guna for 
which a contract was maile in 1891 w^ith the Bethlehem Company under a special 
act of Congress, and that company is manufacturing 100 guns under that contract. 
The rest of the guns are being made at the Government gun factory at Troy, N. Y. 
The action taken by Congress at various time« would indicate that in the eatimatioii 
of Congress the capacity of that factory was not sufficient to go on with the pro- 
duction of this armanent as fast as Congress desires, and it has been stated that the 
reason for making this contract, which was not a favorable contract for the United 
States, was to enable us to get on faster. 

Mr. Sayeba. Let me interrupt you. That is not the only reason; the main reason 
that led to that provision was to give private eatablishinentoan opportunity to make 
gans. 

Mr. Cannon. To establish a plant. 

Mr. Saykks. Yes, sir; to establish a plant and make guns. It was at the time I 
think I had charge of this bill, and that clause was put on in the Senate and in tiie 
oonference between the two Houses, I am quite certain the main idea was to give 
private plants of the country an opportunity to use some of this money which was 
being expended. That is about the long and short of it. 

General Flaglkk. The action of Congress at ditferent times, I think, warrants the 
War Department in assuming that it is the wish and the intention of Congress to ^ 
on with this armament faster than the capacity of the gun factory would permit. 
It is a fact, however, that for several years, in consequence, probably, of the finan- 
cial condition of the country, Congress has not deemed it wise to make sufficient 
appropriation to keep that factory employed to its full capacity. I think the action 
of Congress at various times, to which 1 have referred, and a consideration of the 
troables apprehended in our country at the present time, authorize us to assume that 
we should go on with this armament at least as fast as the capacity of the factory 
will permit. At any rate, that is the plan upon which my estimates are made. I 
make the estimate first for finishing and assembling at the factory as many guns as 
the capacity of the factory will permit, or nearly that. This is the first item of this 
estimate. The next is a most important estimate for sufficient forgings, which we 
buy to keep the gun factory fully employed. That is the second item, and so on 
throughout the whole estimate. 

The next items are for seacoast ^nu carriages and projectiles for the gnus. The 
estimate is made to provide for finishing and assembling guns to the capacity of the 
gun factory, then for procuriug by purchase and manufacture a complement of car- 
riages recjuired for the guns and also the complement of projectiles required. 

The next, and one of the most important items in the estimate, is that for seacoast 
mortars and mortar carriages. These mortars are somewhat in excess of the capac- 
ity of the gun factory. If an appropriation for the amount of the estimates for 
seacoast ^uus is made we would be able to make only a portion of the mortars at 
the gun factory and would procure the others by contract. For many reasons these 
mortars constitute one of the most important items in the estimate. 

As I am making a general statement 1 think it best to touch here on something 
else. There is also in this estimate an estimate for field and siege artillery — that is 
the guns, carriages, and ammunition for the land service. Perhaps it would be best 
first that I should state why the provision of field and siege artillery is of such, 
importance. All military gentlemen here will know that the field and siege artillery of 
to-day is as different from that which we used during our war almost as the firearms 
are different from bows and arrows. 1 only say this because I want you to fully under- 
stand it would be simply impossible in the event of war to use any field or siege 
artillery which was in use during our civil war. It would be useless if we compete 
'with any nation of which I can think. Our old material would be of no use what- 
ever. We ought then to be provided with field and siege artillery raj)idly. 

1 will mention one other point as to why I think it is of importance. Until these 
27 forts are made impregnable, it is a fact that foreign nations might, in a few weeks, 
land armies on our coast. We ought, of all nations, to be ready to resist an army on 
land, and to do this we must have this field and siege artillery. We have done very 
little in this direction yet, except to complete types, make the necessary investiga- 
tions, trials, tests, experiments, ct<'., to perfect the guns, carriages, implements, 
equipments, ammunition, and all the material required; so that the material we 
would provide now would be equal to or better in most res])ects than any other 
nation. There is no nation, we think, would have a more efficient field and siege 
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artillery thau onr plans now call for. For Heveral years there ban been an appro- 
priation of about $25,000 for field guns. Tbat provides abont 25. Once or twice 
there has been some sinHll appropriation for siege artillery, and that is all. We ought 
to have more, and it is very ini])ortant that some considerable provision for supply- 
ing this want should be made at once. If we were called upon suddenly in the event 
of wai to arm and ecjuip sueh large armies of volunteers and the National Guard as 
miffbt be anticipated in case of war, we would require not less than 1,500 iieldgunt. 
and not less than 150 each of siege guns, howitzers, and mortars. Aud this wonld 
be a small estimate. 

The action of Congress for several years past has led to the postponement of this 
very important armament. It has been deemed necessary to make the appropria- 
tions for coast defense very much less than the estimates; aud the apparent necessity 
for devoting all the appropriations that could be granted to the armament of the 
fortificatious has led, practically, to a postponement of this work. In consequence of 
this I have made the estimates very small — not much more than was requireid for the 
Army aud for some supplies for the National Guard and the colleges. It has been 
impossible to provide any reserve for the equipment of armies for taking the lield. 
You will observe that there is very little in the estimates for this important purpose-^ 
only sufticient for providing about 25 field guns and the complement of carriages, a 
small estimate for ammunition for the Army, and a small item of carriages for the 
seacoast guns. 

I make this statement, thinking the committee may desire to consider the neces- 
eity for increasing the amounts for these purposes estimated for, as shown in the bill 
now before the committee. If this were done, it would be necessary that a new esti- 
mate were made, submitted to the Hecretary of War, and, if approved by him, sent 
to Congress. The details of the estimate will be gone into later, when we reach 
them. 

The Chairman. Now, let n\v ask if the bill which has been prepared for the use of 
the subcommittee has been based upon the estimates which have been received from 
the Department f 

General Flaglkr. Yes. 

The Chairman. Has the Department in contemplation the submission of any new 
or modified estimates growing out of the changed conditions of things since the 
estimates were prepared, or for any other reason f 

Genera] Flaglkr. In my consideration of the matter I have thought it best to 
make the statements 1 have made to the committee to ascertain their wishes. If, in 
oonsequence of any statement I have made, or in consequence of the apprehension, 
we will say, of trouble and necessities that may be upon us, if the committee should 
desire to have any of the estimates increased and say so, I would prepare them. 

The Chairman. No. My question was this: Does the Department as at present 
Advised deem it wise to ask to submit an additional or modified estimate? 

General Fla(}LER. If you arc asking me what is my individual opinion of the 
tiangers of the country, I am not willing to have yon act upon my Judgiuent in that 
matter, as I think Congress is a better judge than I am; but I tell you all that it 
necessary in regard to the technical matters, and that I think we ought to have 
more field and siege artillery; and we would have to have it in some way if we were 
to have any trouble, and 1 would simply state to you the necessities of the case, and 
if yon desire then to have additional estimates, lam confident the Secretary- of War 
would approve and forward them. 

Mr. Canxox. But you mean to say, as I understand you, your field and siege gnns 
are of more importance than anything now, without abating your estimates on the 
other; that is, as between the two, the field and Hiege guns are the more important f 

General Flagler. They are certainly not less important than the seacoast guns. 
I am trying to get the committee to see why. when the reduction was made, the 
reduction was made on field aud siege material for the last four or five years. It 
has been generally considered that this was a construction which could be hastened 
in time of necessity, but the seacoast guns could not be so hastened, and therefore 
the siege and field guns should only be given a small appropriation, or none at all, 
and that all the appropriations, or nearly all, should be devoted to the seacoast 
f^nnt. I want to say it is not wise, and I feel now, with the constant apprehension 
we may get into trouble with someone, we ought to bo doing something in regard 
to this field and siege artillery. 

Mr. Grott. You nave been asked in reference to the general estimates, whether 

?ron had other estimates to submit, etc. Now, let me ask you the question, and tbat 
s, whether these estimates which have been already submitted are more in the light 
of what this committee and Congress have heretofore done in this matter than ^hat 
joa conceive, individually, the necessities of the public service require? 

General Fij^olkr. Yes. But this is especially true in regard to the field and siege 
artillery. 

Mr. Grout. Do these estimates cover all that can be done by your gun plant or 
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factory and all your carriage factory can do? I understand tbe carriage factory is 
locatecl at Watertownf 

General Flaglkr. It covers very much more than we can do at the carriage factory. 
I think Mr. Groat will remember that my plans in regard to that carriage factory 
were to do only a small portion of the carriage work there. All experimental work 
is now done at the factory — preparation of, and working up types. All the work to 
determine the cost, work, fair prices at which work should be contracted, quality of 
material that is necessary, excellence of workmausbip that should be exacted, eto.» 
are determined by our manufactures at tbe carriage factory. Then we are prepared 
to contract with parties who can do it, and my estimates for next year are that one- 
third of the carriages could be manufactured at Watertown, and the other two-thirds 
could be contracte<l for. 

Mr. Groct. Now in your estimates here do you calculate for all siege guns to be 
-turned out at the WateVvliet Arsenal? 

General Fla.(>lku. All that are in this bill would be turned out there. 

Mr. Grout. And all th«* iield guns? 
. General Flaolrr. Of field guns we could turn out more there than in these 
estimates. 

Mr. Grout. Now let me ask you another question. What about tbese contracts 
with tbe Bethlehem Iron Works under the act of 18!)0; what progress is bein<; made 
in the production of those guns? 

General Flaglkr. If you will read what tbe bill says 

Mr. (yUOUT. It says there is a contrnct, but I am asking you to state the forward- 
ness of the work on those guns, and when they are expected to be completed aud 
ready. It speeilieshere, twent^'-five 12-inch guns, fifty 10-inch guns, aud twenty-tive 
8-incb guns, and I ask when will they be completed? 

Generail Flagler. Up to the present time they have been mm-h behind the require- 
ments of the contract, but now they want to deliver much faster than the contract 
provides for. 

Mr. Grout. What do you meanf These guns? 

(teneral I lagler. Yes, sir. 

Mr. Grout. How many have been delivered, actually? 

General Fijigler. Ten 8-iuch gnus are practically delivered ami accepted, and 
they are commencing to deliver five of the 10-inch. 

Mr. Grout. That is, they are testing them, or are you testing them f 

General Fiji.glrk. There is a difference between tlie words *'test'' and ** proved," 
and I should have said "proved." We are Just commencing to prove the five 10-inch, 
and the ten 8-ineh guns have been proved, and I am having them shipped to the seA- 
eoast. I ordered the shipment yesterday. 

Mr. Grout. When will they be ready to deliver this entire amount of 25, 50, and 
25, making 100 guns in all, and state, ip. that connection, when, by the contract, they 
are to be completed ? 

General Flaciler. The contract requires completion of the deliveries in 1903. I 
should think from their statement now, that they would like to deliver them all in 
one-half of that time. I rather think that the reason they desire to press work on 
this contract and make deliveries faster than the contract rennires is, that the appro- 
priations for forgings have been low for several years, and they have not had work 
enough in the establishment to keep their facilities employed, and would like to 
devote their whole capacity to the production of these guns. 

I rather think if the estimati^s for forgings contained in this bill are filled it would 
result in giving the Bethlehem Company such large contracts for forgings that they 
would not then care, and perhaps might not be able to deliver the guns faster than 
is provided for in the law and in the contract. 

Mr. Grout. You meau for work in your factory? 

General Flaglkr. Yes. 

Mr. (trout. Then you think they would not be able to complete delivery before 
1903, the time specified? 

General Flagler. They might be able, but they might not wish to hasten it. They 
would like to hasten it now, because they have not much to do and they want to run 
their establishment to the full capacity on these guns. They have just come to me 
ill the last few days with this proposition. 

Mr. Grout. Now, you have not told me how much more the gun factory is capable 
of doing than you have estimated for here? 

Mr. Livingston. He estimates up within a margin of its capacity. 

Mr. Grout. I understood it, but be said something from which I inferred 

(letieral Flaglkr. You might add to that estimate about 8 uer cent. 

Mr. ( jRouT. That is, add to your estimato about 8 per cent wnich will bring it up to 
the capacity of the gun factory? 

Greneral Flagi^r. Yes, sir; working eight hours a day and that would keep us 
busy every day in the year. 
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Mr. Livingston. Now, then, if yon wanted more gimn made you would hare to 
increase the honrs of laborf 

(■eneral Flagler. Yea 

Mr. Livingston. That .von could do by making it twelve hours instead of eight 
hours and by working a double force f 

(General Flaglkr. It would be better tc» make it ten, and then after that we had bet- 
ter luake it sixteen, as the operators can work very well for ten hours, which makes 
it a day and a quarter. If we want to work more than that we would have to have 
two shifts, working eight honrs a shift, and making sixteen honrs a day. 

Mr. Orout. With the two shifts, then, you could double the estimate, and then 
you could add 16 per cent to thatf 

(■eneral Flaglkk. Yes; about that. 

Now, there are several other items I have not mentioned. One is the powder 
which is a necessary component of any of our material of war — seacoast. field, or 
siege. There are also the projectiles and estimates for testing and proving the guna, 
powder, and projectiles. 

The Cuaikman. If there are no general questions, perhaps we had better take up 
these specific items. Have you any additional explanations you desire to offer other 
than is indicated in the bill in regard to this first item? 

General Flaislkr. No. 

GUN FACTORY, K1NI8II1N(J (iUN8 AT. 

Mr. LiviNcjsTON. If we give you the $348,1H8, how many 8, 10, and 12 inch giint 
will this complete? 

(leueral Flaolkr. Twelve 8- inch guns, fourteen 10-ineh guns, and eighteen 12 inch 
gnus. 

Mr. Grout. When would you have these guns ready for action? 

General Flaglkr. At the end of the fiscal year. 

Mr. Grout. Not bef«ire, probably? 

General Flaglkr. Some of them would bo delivered before. 

Mr. Grout. Could you get your forgings and everything in, so as to turn these 
guns out? 

(general FLAttLKU. Yes; and I will say a little more on this subject when you come 
to the next item, which is about the forgings. 

Mr. Cannon. I would like to ask one or two questitms on this item. You say with 
this full amount of $343,168 and the full amount of the item for forgings that that 
would meet the increase of work at Watervliet, and to get your forgings from Beth- 
lehem would mean nlower work for Bethlehem on their gun contract? 

General Flaglkr. Yes ; I think it would give tlieni so much to do on forgings that 
they would not press us to accept and pay for guns faster than the contract requires. 

Mr. Cannon. Precisely. Now, I want to ask you what is the comparative cost of 
the Bethlehem gnus, under the contract, with the guns that yon assemble at Water- 
vliet. Which is the cheaper? 

General Flaglkr. Our guns are the cheaper; I forget just how much. 

Mr. Cannon. You have answered that they are cheaper? 

General Fla4;lkk. They are much cheaper. They gave us a schedule of bids — I 
think there were six — at dif!*erent rates of delivery, and the (piicker the delivery the 
higher the price. M}^ impression is that the ciuickest delivery they proposed to do 
their work was about 25 percent higher tban our price, and with the slowest rate of 
delivery, which we accepted, it was about 8 per cent higher 

Mr. Cannon. Are the guns under contract and the guns you are making at Water- 
vliet about equal in quality? 

(veneral Flaglkr. About. 

Mr. Cannon. You have, however, in conse(|uence of that contract, a second gun 
establishment; the (loverument has one and yon have one at Bethiehem? 

General Fijk^lkr. Yes. 

Mr. Cannon. I want to ask a q estion, both as to this item and as to the forgiu)(8. 
If this work is authorized with an appropriation of $343.0(M) will the whole of that 
money bo paid the coming fiscal year? \ou can auswer that at your leisure. 

General Flaglkr. Yes. 

Mr. Cannon. Or will a portion of it be paid the next fiscal year? 

General Flaglkr. It will all be paid out this fiscal year; that is, for labor at the 
gun factory, shop expenses. 

Mr. Cannon. 1 will ask you that same question, or some gentleman will no doubt 
ask it if I do not, when you come to the forgings; in other words I want you to sep- 
arate these items throogh this estimate, and inform the committee accurately what 
is the smallest amount of money you can get along with under this estimate which 
will be paid out the coming fiscal year, and what amount could be placed under 
contract which would accrue by virtue of that contract the coming fiscal year. 
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. Geuerai Flaglbb. That cau be done, but I hoped it would uot be required again. 

Mr. Cannon. If the contract is made aud the appropriation in made in time to 
meet it, why notf 

General Fla<}LBR. Well, it has been done and we thought it a rather bad way. 
It has been done twice. 

Mr. Cannon. It o]>erateR very well all along the line of public service and, frankly, 
you come here and ask us to treble the appropriation and more, too ; and possibly it 
may be the sense of Congress to do that or something more radical, but naturally 
we want to keep our bills down— make them suflicient, but keep them down — so far 
as the actual appropriation is concerned, with the service for the coming year. 

(General Flaolkk. I can tell you pretty closely now. 

Mr. Cannon. You can tell us when you revise your statement. 

The Chaikman. In that connection will you kindly indicate what portion of the 
work could be put under the continuing contract system, if any f 

(ieneral Flaolkk. Yes; I know what Mr. Cannon meann. Would you like me to 
call your attention to anything of the same kind as we go along f 

The Chairman. Yes, sir; and, in conclusion, I would like to have you sum up the 
proportion of it. 

General Flaglku. Yes; 1 will have to do that in my office, and divide up the 
money falling due before June 30, 1897, and that falling due later. 

Mr. Cannon. In making up the total amount of work under this appropriation 
you had better add to it a statement of the amount of guurt that will come under this 
contract in addition to the amount you will have from Bethlehem, so you can 8how 
the full amount of guns you will get the coming year under this appropriation now 
being made. 

General Flaolkr. Yes, sir. 

Mr. Livingston. I see these 44 guns under this contract will cost $7,797 apiece, 
and I want to iisk this question : Can not you build them cheaper at your own factory T 
What is the relative cost of these guns between your factory and the one at Beth- 
lehem f 

General Flagleu. The 8-inch guns will cost $2,029 more, the 10-inch guns will cost 
$5,875 more, and the 12-inch guns will cost $5,7$K) more. 

Mr. Livingston. Why can not you reduce that contract to that level ; why j>ay 
them more for the guns than it costs to make tliem at home? 

General Flagi.rh. You would have to repeal the law and break up the contract 
and settle with them f 

Mr. LiviN(iSTON. The contract specifies the amount of each gunf 

General Flaglkr. Yes. 

Mr. LiviNGHToN. Have you developed the fact since then that you can make them 
cheaper f 

General Flaolkr. Congress was informed that we could make them cheaper at the 
time. 

The Chairman. Mr. Cannon has aske<l you to state the figures, giving the amount 
of money which will be required during the next iiscal year. I wish you would also, 
in making these figures, give us the amount which would be spent from July 1, 1896, 
to March 4, 1897, and also then as to the entire fiscal year. 

General Flagler. Yes. 

The Chairman. What we want to know is the exact amount of money you can 
expend under these estimates up to March 4, 1897. 

(leneral Flagler. I will do that, although you notice my estimate's are for what 
will be required for the next fiscal year. 

The Cu AIRMAN. We want that, and we want to find also what portion you can 
expend up to March 4 ? 

(lenerai Flaglkr. I understand that, but you umst know when I come to these 
forgings it will be only an estimate. I do not know at what rate the contractors 
will agree to deliver, but we know their resources and can estimate closely. 

The Chairman. Now before you leave this matter of these guns I wish to iikk who 
bears the expense of these test-K and proofs. Ah I understand it the gun factory at 
Bethlehem tests the guns. 

General Flagler. No. 

The Chairman. After you receive them you prove them, as you call itf 

General FLA(iLER. We do not test them. The differenoe between prove and test is 
this: We prove all guns; we fire these guns 10 rounds as a proof, and we take a type 
gun and test it to extren.ity, probably firing from 350 to 500 nmnds. 

The Chairman. Does the Bethlehem Company i>car the expense or the (Govern- 
ment f 

General Flaglkr. The Government bears that expense. 

The Chairman. Is that ])rovided by the terinx of the contract? 

General Flaglkr. Practically so. They do some of the work and get paid for it, 
and if it is not done they do not get paid. They have to furnish the projectiles, we 
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furuisli uowder, aud if that it not done they do not get the money. It is all paid for 
out of the Governiuent funds, and if the work is not done it is not paid for. 

The Chaikman. So all the expense falls in the last analysis on the Governuientf 

General Flaglbr. On the Government. 

SIXTRRN-INCII CJITX8. 

The Chaikman. Now, let us proceed to this next item of forgiugs where I see yon 
have estiniatt'd for $1,.H82,038. Now, explain how much of that is on account of these 
16-inch guns? 

General Flagler. $115,000 of that. 

The Chairman. What have you to otfer on the question of the advisahility of 
these 16-inch guns, having special reference to the discussions of that matter f 

General Flaglrk. It is a matter of such importance that I would not like to give 
the reasons for its advisability without some preparation. If the committee con- 
sents, 1 would prefer to road what I say on that subject in my last aunual rejiort, 
where the reasons for it are briefly stated. 

**J type 16-inch gun, — The Board on FortiticatiouH or Other Defenses of 1886 
appointed under the act of Congress of March 4, 1885, adopted 44 16*iuch guns as a 
part of our coast defenses, and deHignated the harbors for tne defense of which these 
gans were to be used. For carrying out the provisions of this report this Depart- 
ment has several times submitted to Congress an estimate for funds for the construc- 
tion of a type 16-inch ^un, but the uecessary appropriation therefor has not yet been 
made. It is believed that this failure of Congress to make the necessary appnipria- 
tion is partly due t(» o))iuions expressed by persons who are oppose<l to the adoption 
and use of the 16-inch gun, and who profess to believe thait the 12-inch gun has suf- 
ficient f>ower for our needs. I do uot know what arguments have been used to enforce 
this opinion, and can not, therefore, combat such ar^unient«. The refusal of the 
necessary appropriation does not, however, relieve this Department from responai- 
bility in the matter, and I deem it a plain duty to submit here some of the more 
important reasons for urging immediate preparation for producing guns of this caliber. 

** The question of the comparative a<l vantage of guns of the largest or of a smaller 
caliber for the coast defense has sometimes been confused with the same questi(»n 
applied to naval guns, and the opinion formed against them for naval use has been, 
without sufficient thought, improperly extended to coast-defense use. The oases are 
eo totally different that arguments applicable to the one case are not applicable to 
the other. The Navy i» limited by the weight which can be conveniently carrie<l or 
economically provided for, by the length which is admissible, by convenient pro- 
vision for handling and protecting, and by ])rovision which can be conveniently or 
economically made for strains due to recoil. Our cosist defenses are not so limited 
in regard to any of these provisions. The naval gun is on a movable support, and 
can be placed in such proximity to the enemy for Hghting purposes as the caIilN»r of 
the gun and the circumstances of the case demand and will give the best results. 
The army gun is on a fixed platform, and must fight the enemy at such long ranges 
as the latter may select within the limits of water that will float his vessel. Many 
foreign govemmeuts carry the large-caliber guns on their vessels, and could some- 
times select positions and long ranges at which their large guns would be effective, 
bnt at which our smaller guns would not be sufficiently effective. 

"The Army will, therefore. Hometiiues re<iuire the power of the larger gun, while 
there is not such necessity therefor for the Navy. The objections to the gun which 
are important to the Navy do not exist or are comparatively unimportant in its use 
hy the Army. 

"The principal foreign powers have guns of 16-inch or larger calibers in their 
coast defuses, navies, or in Intth.*' The fact that they have them in their defenses 
•hows their opinion on thin subject. The fact that they have them in their navies 
•hows that it is important that we l>e pre])ared to compete with their fire, for the 
reason stated above. 

"This Department has never had any doubt of the necessity for the 16-iuoh gun, 
nor of the wisdom (»f its ado])tion by the Hoard on Fortifications or Other Defenses 
in 1886. Since the date of the report of that Board the history of Gun r. Armor has 
eteadily shown an increased necessity for a gun of as high f>ower oa that of the 
16-inch calit>er. Granting what was perhaps trne nine years ago, that the r2-inch 
l^iiu could, under favorable circumstances — that is, at close range and with the ves- 



* England has in her coast defense and navy 16 guns of 16 inch and larger calibers 
and 52 of 13i-inch caliber. France has 8 of 16^ inch, 6 of 144 inch, and 35 of 18i-inch 
calibers. Italy has 25 of 17 and 17$ inch, and 35 of 13|-inch calibers. Denmark has 
14-fnch caliber guns. Our best information shows that Germany, Kussia. and Bpain 
have 14 inch, 14^ inch, and 15| inch guns in their coast defenses, but we have not 
information in regard to the n ambers. 
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■el's side normal to the trajectory — penetrate any armor then in existence, or, under 
less favorable circanistances and at longer ranges, destroy any vessel by continued 
hammering, later experience show» that this is not the case with modern armor now. 
Moreover, the enemy will not place his vessel exactly in the position <lesired as we 
place a plate for experimental firing, and the problem in most cases is to destroy a 
vcHsel which is doing its best to run past our batteries. Only a small number of 
shots can be fired from any one gun at a passing vessel, and to accomplish the required 
amount of hammering a great many 12-inoh guns would be required. Not more than 
one moilerately fair hit would be required from the proposed 16 inch gun to destroy 
or stop any vessel known at the present time. There are sites for our fortifications 
where one 16- inch gun should be the equivalent of a dozen 12-iuch guns, and as the 
question reduces itself to one of <lollurs and cents, the 16-inch gun is the more economic 
gun for the work in hand. 

** Some of the latest experiments indicate that even with continued hammering 
with the 12-inch gun we can not expect to penetrate the best modern armor, and 
oonld not de^stro^' or stop certain vessels, except by a rare and exceptionally Incky 
hit in some weak spot. The report of the Chief of the Hureau of Ordnance of the 
Navy for this year will show that in some late experiments at Indiun Heud it was 
ntteVly impossible to penetrate modern heavy anuor with a l^-inch projectile fired 
under the most favorable circumstances at a range of only 130 yards and with the 
plate held normal to the trajectory. In some cases a 18-inch projectile barely got 
through the plate under the same favorable circumstances. In some later experi- 
ments with a modern ])late the 13-inch projectile piissecl through, while the 12-ineh 
produced little efiect. 

** This Department again submits in its estimates for this year an item for the 
manufacture of a type 16-iuch gun. After an appropriation is made it will require 
about three years to procure the forgiuf^s (forgnigs of a magnitude not heretofore 
made), to finish and assemble the gun, and to nubject it t-o the testa ret^uired by law 
for a gun of new type. No 16-inch guns can be adopted and manufactured for 
servitu* until the ])reparation and test of this type gun is completed. This action 
does not commit the (loverument to the adoption and manufacture of 16-inch guns 
for the service at the expirati^m of the three years if they are not then wanted. It 
is deemed certain that tiiey will not only be wanted, but that they will become an 
imperative necessity. It would be an act of plain wisdom and forethought to 
advance by three years our condition of preparation for producing the guns, if 
wanted, by commencing as soon as possible the manufacture of the single ty))e gnu 
required for this purpose." 

1 would like to add, in addition, that .since writing that report the necessity for 
the 16-inch guns has been constantly lorced upon my mind and upon the Depart^ 
ment ; and, gentlemen, there is another view of the subject which should be called to 
your notice. The report of the Endicott Board embraces 44 of these guns. (The 
Engineer and Ordnance Departments, working together, have been able to reduce 
the number of these guns to 36, without diminishing the efficiency of the defense to 
be provided. ) Some of the important points on our coast are to be defended by these 

funs, or, speaking more correctly, they constitute the most important part of the 
efense of some of the most important harbors. If they are left out, the defense of 
those harbors will be somewhat in the condition of a horse with one leg ofi'. If the 
16-inch guns are not to be made, the fact that they are not to be made should be 
determined and settled positively at once^ in order that some other guns may be 
adopted and other means of defense provided for the positions which have been 
assigned in the plann to these 16-inch guns. This is a matter of the utmost 
importance. 

In my judgment the 16-inch guns constitute the cheapest method of providing 
the very efiicient defense required at the points selected for these guns. I do not 
wish to trespass npon the province of the Engineer Department, which would have 
positive knowledge on this subject. I only state my belief, based on the informa- 
tion I have. If the 16-inch gun is abandoned, then certainly each of the 16-inch guna 
must be repla<'ed by several 12-inch guns. I know that for some of the sites to 
which the 16-inch gun has been assigned, there is limited foundation spa^'c for the 
emplacements, or such foundation has yet to be built by dumping rock or other 
material t4> raise a foundation above the water. Taking this into account, I there- 
fore think it certain that the cost of the large emplacements required for the large 
number of l2-incli guns, together with the armament, must exceed the cost of pro- 
viding the same defense with a larger gun. In fact, I think the armament alone 
would cost much more for the smaller gun. 

Mr. Gkout. What has been done for the 16-inch guns so farf 

General Flaglkk. Nothing. I am asking now simply for authority to purchase 
forgings to make a type gun. I can not conceive of any higher wisdom than to 
make this little provision for getting ready to make these guns. 

Mr. Cannon. The forgings will cost $115,000 for the type gunsf 
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General Flaglek. Yes, for the type; but the forginf^s for snbseqnent guns will 
cost much less. In providing for the mauntacture of this type gnn yon are not even 
oonimittinff the Government to the policy of uianufactnring the gnus hereafter. If 
anything should transpire during the three years that are required for the manufae- 
tnre and test of this type fan which would diminish the necessity for it, the gnna 
woald not be manufactured; but history shows that we should expect the necessity 
to go on increasing instead of diminishing. I can not state too strongly the impera- 
tive necessity for the manufacture and test of this one type gun and thereby advanc- 
ing by three years the preparation for providing this most important part of oar 
coast defense. I shall feel that I was shirking my duty if I did not nrge these views 
iiI>on the committee. 

FORGING8 FOR GUNS. 

The Chairman. Now, let me ask you thiM: In securing these forgings. could you, 
to iMlvantage, make a regular contract f This is all contract work, as 1 understand. 

General Flaglkr. Yes ; contract work altogether. 

The Chairman. Could you, to advantage, make a contract for a definite amount to 
be delivere<l as yon needed it or during the next fiscal year in advance; and if so, 
for what sum could you most advantageously make the contract? Is it any advan- 
tage just to make this specific sinii, or would you want to hnve appropriated a less 
sum or a greater sum f 

(veneral Flagi^k. A little Ies8 or a little greater would not afieet it. But if the 
contract is very small we have to pay more. If it were larger than these estimates 
call for I do not think the price would be any Jess. It is large enough to be as 
Silvantageous to the contractor as any larger amount would be. 

The Chairman. And this amount of forgings corresponds to the other estimates 
irhich you have made heref 

General Flagler. Exactly. I must noc be misunderstood. AH of the forgings 
estimated for will not be used — that Ih, finished and assembled int-o guns — during 
the fiscal year. 8ome of them will be used and we will have some on hand at the 
beginning of the year. It is necessary that we provide with absolute certainty by 
contracts to have a sufiOcient supplv of forgings always on hand to prevent the pos- 
sibility that the gun factory mav have to shut down and wait for forgings. A gUD 
can not be commenced until all the forgings for that gun are on hand. Some of the 
larger forgings can not be delivered until eighteen months after a contract is made. 
The resources of the steel makers are carefully considered as well as the require- 
ments of the gun factory, and these estimates for forgings are carefully made t<^ 
provide for such deliveries, some of them a year and a half in advance, as will 
insure that the gun factory will not have to shut down and wait for forgings. It is 
a matter reciniring much close figuring and attention to details. 

The Chairman. Also in extending your remarks please indicate the part of your 
estimate which you would need to actually expend before the 4th of March, 1^^, 
and what portion you would expend later in the yearf 

(veneral Flaglsk. That I will give yon in a written statement: 

(This information, furnished subsequently, is as follows:) 

There will be reciuired to pay for forgings to be delivered prior to March 4, 1897^ 
$490,000. 

There will be required to pay for forgings to be delivered under contract subse- 
quent to March 4, 1897, 4:842,038. 

The Chairman. Then it would be just as advantageous to the Government to 
make a contract for the entire amount that you desire and make the appropriations- 
for the amount which is to be delivered up to March 4, leaving the residue to be 
provided for later, in accordance with the terms of the contract which you made! 

General Flaglru. Yes. 

The Chairman. Will you also state the quantity of the several calibers which are 
covered by this paragraph? You have already state<l as to the 16-inch caliber. 

General Flaglkr. Yes. Twelve sets of 8-inch, 18 sets of 10-inch, 18 sets of 12-inchy 
and 1 set of IB-inch. 

CARRIAGES FOR GUNS. 

The Ch\irman. Then pass to the next paragraph, ''for purchase and manufacture 
of carriages for mounting seacoast guns of 8, 10, and 12 inch calibers." 

Mr. Livingston. If we give you the first appropriation, you must have this, and 
in proportion we cut the first item we can cut tnisr 

General Flagler. There is a little to be said about these carriages. We are behind 
the guns very much on the carriages. 

Mr. Grout. How many carriages will this $989,500 make? 

General Flaglkr. About nineteen 12-inch, eighteen 10-inch, and forty-six 8-inch» 
Now, gentlemen, I would have to use that money a little different from that estimate* 
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This estimate was made last summer. Since that time the £ngineer Department has 
Accepted my propositon to famish to the Engineer Department 12-inch disappearing 
carriages. We are prepared now to give them the 12-inoh disappearing carriages ; if 
we do that it saves the Engineer C<Nrps, and of coarse saves the Government, perhaps 
$200,000 per gnn in the cost of their fortifications and that gun lift which was the 
prior plan forthe 12-iuch ^uu. The plan now saves the gun lift and the fortifications 
for protecting it, and we give them the disap])earing carriage. The disappearing car- 
riage will cost about $10,000 more than the old gun-lift carriage, but for this $10,000 
we save about $200,000 on the lift and fortifications. This estimate was for uoudis- 
Appeariiig carriages. I will not be able to make so many of these 12-inch and I 
may have to reduce a little on the others. 

The Chairman. Will the disappearing carritige decrease the estimate on this itemf 

General Flaglrr. No, I will not be able to provide so many carriages as I told 
you ; because I will have to make that more costly disappearing carriage. 

Mr. Grout. But it saves in the engineering estimate on the lifts f 

General Flaglkr. It would cost me about $10,000 more, but it would cost the 
Engineering Corps about $200,000 less. 

Mr. Cannon. In the estimates heretofore the lifts were under the engineers f 

General FLACiLSR. Yes, sir; they furnished the lifts. 

Mr. Cannon. And their estimates are for lifts? 

Mr. Livingston. General Craighill stated yesterday they had built one, but thej 
^expected to stop building them. 

Mr. Cannon. I understand these carriages are to be built by contract f 

General Fla(}Ler. All except what we can make at the carriage factory, which is 
About one- third. 

Mr. Cannon. In how many places can you make carriages, the object being to see 
merely whether you have competition? 

General FLAtiLKR. There are three establishments which are entirely satisfactory. 

Mr. Cannon. You have full competition ? 

General Flaglrr. Yes, sir; there are two more that could take it up. 

Mr. Cannon. Do you make them by contract as cheap as you can make them 
jourselff 

General Flagler. When I say no, it may be subject to criticism. They took the 
bids the last time at an astonishingly low price an<i they found they could not make 
them at that and they tried to get out of it. Also since that time the prioe for steel 
castings has gone up ; still I can say we can make the carriages cheaper than they can. 

Mr. Can.son. One question right there, if yon will allow me to ask, switching a 
little off from this, and which I want to ask very briefly and get you to answer very 
briefly. 1 understand the Government has s)>ent some $8,000,000 or $10,000,000 at 
Rock Island; can that ever be utilized? 

Geuoral Flaglrr. Yes. 

Mr. Cannon. Are you ever going to build any carriages there, or guns? 

General Flaglrr. We never contemplated building guns, but we will build car- 
riages very largely. 

Mr. Cannon. Yuu do build carriages now? 

General Flagij^r. Yes; we are building our field and siege carriages there, and 
manufacturing all our etjuipments for the whole Army there. 

mortars, twrlvb-inch. 

The Chaikman. (ro to the next paragraph, *' For purchase and manufacture of steel 
breech-loading mortars of 12-inch caliber." 

Mr. Livingston. We have not given you anything since 189S. I suppose you are 
willing to go along as you have gone? 

Mr. Cannon. Are these mortars made by contract? 

General Flaglrr. We would contract a portion if we should get the whole appro- 
priation ; otherwise we would make them at the gun factory. 

Mr. Groi'T. How many would you make? 

General Fi^glkk. About 60 mortars and 60 carriages. 

Mr. Grout. How many mortars are there now, of this class particularly? 

General Flaglkr. Seven. 

Mr. Groitt. There are a lot, also, of these old cast-iron ones? 

General FLA(tLKR. Yes, 72; they are not so very old, though. They have a range 
of 6 miles. In my long statement about this item I ci^led attention to the fact that 
it is just as important as the sea-coast part of the estimate. 

Mr. Cannon. That is the mortars? 

General Flagler. Y'es, sir; and it becomes more important now because the engi- 
neers are building these emplacements and are waiting for these mortars. 

Mr. Livingston. What will be the difi'erence between the steel mortar and the 
iron, steel bound — 1 mean in regard to cost; is it not about double? 
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General Flaglvr. No ; it is about $6,000. 

Mr. Livingston. Well, nearly double ; $7,500 for the irou mortars, steel bound, and 
the others cost $13,000. 

General Flaglkr. We will probably get them cheaper by putting out a good 
contract. 

The Chairman. What is the relative effleieney of the two guns; which is cheaper 
in the eud, considering the etticiency in power f 

General FiJKiLKR. W^hy, the steel gun is. Yon can hardly compare it; the power 
is greater, but the reliability is the matter that is most important, and there is no 
qneation about its reliability. We can use a larger projectile containing a larger 
MDoiint of high explosiyea and obtain a mile more raoffe and set greater effioienoy 
in OTery respect. The personnel of the battery wul be without the slightest 
appreheneion of an accident. 

Mr. Orout. That is from the steel guns! 

General Flaglkk. From the steel guns. 

Mr. Grout. How many of the others hare actually gone to pieces f 

General Fukilkr. None of them. 

Mr. Grout. How many were cracked f 

General Fla(slkr. None. 

Mr. Gkout. How many have been put to supreme test — to the extremity testf 

Cieneral Flagler. Two. 

Mr. Grout. How many rounds f 

General Flagler. Four or live hundred. 

Mr. Livingston. I do not understand that it is in evidence that the steel gun is a 
more desirable gun f 

General Flagler. When we first commenced the coast defense we had no provi- 
sion or means in this country for making any kind of steel guns. We knew we 
'wanted steel guns, but we were not ready; but we wanteil to do something and we 
were able to make these mortars. W^e said we would go ahead and make them if 
they will answer our purpose until we are ready to make the steel mortar, and then 
w^e said we would stop as we wanted to make the best. It is economy, it is common 
sense, to make the beut. We have got to spend $6,000 more on the gun itself; but I 
floppose when the gun, platform, carriage, fortification, ammunition, etc., is taken 
into consideration, ^,000 would not be 6 per cent on the whole plant. Our plant is 
probably 60 per cent better, and it is going to cost 5 or 6 per cent more; that is all. 
To sum it up, we ought to make the best thing anyway. If we make these cast-iron' 
mortars, in the future they will be thrown out because we are able to make something 
better. 

The Chairman. I understand the tests have been made, and these steel guns have' 
B range of 1 mile further, and yon say they can use larger projectiles with a higher 
grade of explosive. 

General Flagler. Yes ; a larger charge of explosive. 

llie Chairman. This is, of course, a fact which has been decided by tests about 
which there can be no sort of controversy t 

General Flagler. Yes. 

Mr. Livingston. How many did you say you had of themf 

General Flagler. Seven. 

The Chairman. Your reconimen«lation is to build the steel mortarsf 

General Fla(;lrr. I should protest against making the caet-irou guns at the 
present time. 

The Chairman. In the next item for carriages, do I understand they cost more or 
are the same as for the cast-iron gnns? 
. (reneral Flaglkk. It is practically the same carriage. 

Mr. GkoI't. Have you carriages for the seveu you navef 

General Flaglkk. Yes. 

Mr. Gropt. Where are these f 

General Flaglkr. They are not mounted yet, because these mortars are placed in 
batteries of 16, and we can not use the 7 until we have 9 to make up the 16. 

Mr. Grout. Where will the first block bo located! 

General Flaglkr. I lor|2^et just what the engineer's plans are. They are building 
the emplacements for 3 ot these batteries, which take 48 mortars. They have got 4 
already in o))eration. I remember that one of the new batteries for which mortars 
are required is at Charleston, 8. C. 

The Chairman. What proportion of these would you expect to obtain by contract, 
if any, and the estimated cost; and what part would yon manufacture in our own gun 
factory ? 

General Flagler. I would contract nearly all of these, because it would be better 
for us to manufacture the more difiicult sea-coast carriages. 

The Chairman. Do you contract for both carriages and mortars, or mortars aloneT 

General FLA(iLER. We contract for some mortars and nearly all the carriages. 
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The Chairman. What time would be required to deliver these? 

General Flagler. They would not all come iu during the fiscal year. 

The Chairman. Will vou also make your estimate based upon the amount which, 
would be expended by the proposed estimates before March 4, 1897 f 

General Flaglbr. I will do that on every item when I return to my office. I will 
give also the amounts required for the fiscal year 

GUN8 manufactured BY CONTRACT. 

The Chairman. Not only during the fiscal year, but up to March 4, and also for 
the fiscal year. In other words, yon must assume that there will be another appro- 
priation act which will take effect March 4, which will cover the matter. Now, 
proceeding to the next item at the bottom of page 5, '' For 8, 10, and 12 inch guns, 
manufactured by contract under the provisions of the fortifications act, etc./' I 
understand this is the Bethlehem Iron Company's contract? 

General Flaolkr. Yes. Do you want to consider this request of the company that 
the appropriations be provided lor paying faster than the contract requires? 

Mr. Cannon. But you say if we give the other appropriation we will utilize that 
on forgingsf 

General Flaglkr. Ves. 

Mr. Grout. On that <iuestion of appropriation, let me ask, is this from the state- 
ment made by them that if you call for these castings they will not hurry you on 
the delivery of the guns? 

Generul Flaglkr. No; that is my own idea. 

Mr. Grout. That is a matter of reasoning with yourself? 

General Flaglkr. Yes. 

Mr. Grout. Now, is your knowledge of the plant such that you cau say they can 
not be able to furnish all the forgiugs you want — by the way, do uU your forgings 
come from that concern ? 

General Flagler. No. 

Mr. Grout. Well, all the forgings you want of them and still be ready to deliver 
their guns ahead of time ? 

General Flaglkr. My knowledge of their establishment is such that I think if this 
appropnation be given for all forgings that are estimated for they would not be able 
to furnish as many forgiugs as we want them to furnish if they are going to press 
the work on the guns. 

Mr. (;rRouT. Do Other concerns furnish forgings? 

General Flaglkr. Yes; but we would not get the benefit of as good a price. Mr. 
Grout. When this work was commenced, if your mind goes back to it, you will find 
there was much discussion in regard to the propriety ot haviug private parties fur- 
nish the steel forgiugs instead of making them ourselves, aud when the first appro- 
priatiouH were made very large contracts were necessary to warrant private paH;ies 
to incur the cost of erecting the great and expensive plant required for manufactur- 
ing the forgings, and the prices ]>aid had to be high enough to remunerate them for 
putting in their ])lant. Now they have the plant m, we have some claim upon them ; 
that they should furnish forgmgs and furnish them cheaper than firms who have not 
the plant and would have to incur the cost of erecting a plant. 

Mr. Groct. This is not the onlv establishment? 

General Flaglkr. That and the Mid vale are the only establishments that now 
furnish forgings. 1 presume, if this appropriatiou is made, it will bring in others — 
probably Carnegie. 

Mr. (iROUT. Have others made bids before? 

General Flaglkr. I believe not. 

Mr. Grout. Only Bethlehem and Mid vale? 

General Flagler. The Cambria Company and Carnegie both made propositions 
when information was being collected as to the propriety of having the Government 
make its own forgings or purchase them. They answered a long series of questions 
as to what they could do and proposed to do. 

Mr. Grout. To get back to that point, because it is a question of how fast this 
work cau be proceeded with or com]>]eted, you say, then, if this entire sum was 
appropriated, and this large number of forgings called for, it might call in other 
competing plants outside of Midvale and Bethlehem? 

Generally LA(iLKR. I think it would; and, moreover, Bethlehem should be in a con- 
dition to compete, with their completed plant, and keep the price down. If they can 
employ their plant on something else they may not agree 

Mr. Groi'T. How extensive is the Midvale ]daut? 

General Flaglkr. I shoulti think it about one-half the capacity of l^thlehem. 

Mr. Grout. In letting this, do you let them all to the same concern, or do you 
divide it? 

General Flaglkr. We divide it. 
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Mr. Gkout. There are practically those two plants, and there might come in the 
Carnegie and the Cambria Iron Works, making four in all, and that would prob- 
ably be divided among them all f 

General Flaglkr. That would depend upon the price. 

Mr. Gkout. Oi course. Suppose somebody else bid less on these forgiugs — some 
one of these other three concerns—then they would be likely to still ask you to take 
^ins in advance of time; so that is a matter of uncertainty? 

General Flaglkr. Somewhat. 

Mr. Cannon. How somewhat, when Bethlehem has a complete plant and Carnegie 
would have to make a plant? Now, why would Bethlehem I.e such a fool as to stand 
around and let Carnegie underbid them when they have already gone to such enor- 
mous expense to make this steel as cheap as they can ? 

General Fi^glbu. They will undoubtedly do what they can to keep the prices up. 

Mr. Cannon. And you do not want to help hold them up? 

General FLAtiLKR. That is what I wish to avoid. 

The Chairman. Are there any factories on the PaciHc Const which could furnish 
forgings? 

General Flagler. They are not in condition to do it now, but I presume the Union 
Iron Works could, though they would have to take the stock across the continent. 
They have not the stock to make the grade of steel we require on the Pacitic Coast, 
and we would not want the forgings tnere unleKs we had a gun factory there. 

Mr. Grout. Have you shipped any guns to San Francisco? 

General Flagler. Yes. 

Mr. Grout. How do you ship them ? 

General Flagler. We ship them across by rail. 

Mr. Grout. Is that cheaper than going around the Cane on a sailing vessel? 

General Flaglkr. Everything considered, we think that is the better way, con- 
sidering the safety and early delivery, and you know the railroad companies take 
freight in that direction cheaply ; and there is a refund on the land-grant railroads. 

The Chairman. You think it is not possible to avail ourselves of the Bethlehem's 
offer to expedite the delivery of the guns from that factory ? 

General F^laglbr. Yes; but it requires a large a<ldition to the appropriation for 
payments this year under their contract, and I desire you to have all the facts to 
enable you to decide whether it would be to our advantage. 

Mr. Grout. It would be if you wanted the guns? 

General Flaglkr. Yen. 

Mr. Grout. It does not involve any increase in price? 

General FLAitLKR. No. 

Mr. Grout. It is the question of expediting the time of delivery, and thus also 'make 
an earlier call on the Government for money to pay for them, and I suppose that is all ? 

General Flagler. Yes; if an emergency were to arise we would want very much 
to take advantage of their otter, but as the matter stands I do not know that we 
shall, but I thiuk it is my duty to tell you what they offer and what money it will 
take to carry out their offer. 

The Chairman. Does the contract provide for an expedited delivery? 

General Flaglkr. No; it specifies the rate of delivery which they must comply 
with. It is generally understood that anyone ma}' deliver faster if they choose, but 
this contract does not say so. 

The Chairman. In the event the delivery was expedited it would involve no 
larger cost to the Government? 

General Flagler. No more cost, but you would have to appropriate the money 
sooner. 

The Chairman. That is the only difference. 

General Flagler. They estimate they can furnish us guns to the amount of 
$565,593.19 more than I have estimated, and I have estimated $497,499, making the 
total amount required to pay that company during the next fiscal year $1,061,000. 

The Chairman. That would be within j'our estimate, which is about ten times as 
much as the amount appropriated for the current year. 

General Flagler. Bat they did not commence completing guns to any extent until 
now. They are just well under way now. Up to the end of this fiscal year the 
deliveries required by the contract amounted to $200,000. The next year the cou- 
tract would require deliveries amounting to $497,000, and they want to deliver about 
a million dollars' worth. 

The Chairman. Then this amount in your estimate of $497,000 is strictly in accord- 
ance with the terms of the contract which can not be reduced? 

General Flagler. It can not be reduced; the law requires it. 

WIRE- wound guns. 

Mr. Cannon. Let me ask a question here which occurs to my mind now in reading 
the evidence before the coast defense committee of the Senate. They speak here of 
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wire gans, and Mr, Brown, or somebody else, suys the wire gun is the better gun. I 
atk what yon state about itf 

(General Flaglbr. All I think neoessary to say on that subject is stateil carefully 
in my last annual report. 

Mr. Cannon. Then I will not ask you because I can read it. 

General Flaolrr. I can state it here. 

Mr. Cannon. I ought to have read it. 

The Chairman. Just in that connection make that a part of your answer. 
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*^Crozi€r lO-inck wire §mn,— This gun has been tired 210 rounds to date, and is appar- 
ently in good condition. The bore of the gun has enlarged more than that of the 
10-inch hooped gun type, but it is maoh mss scored and eroded, notwithstanding 
tihat the average pressure has been higher than in the 10-incb hooped gun. The tube 
of this gun was procured from the works of Le Creusot, France. As stated in my last 
annual report, the Ordnance Department has since 1876 made tests of four wire guns 
in addition to the Crozier wire guns now nnder test. As stated, all of these g^ns 
ware manufactured by the Department except the 5-inch Brown segmental gnn. 
All of the guns except the one still under trial have failed, but the 5-ineh Brown 
segmental gun shows good endurance. 

'*In power and endurance the Crozier gun has made an admirable record, and 
although its test is not yet completed, it has proceeded far enough to demonstrate 
and prove that this wire- wound gun has or that wire- wound guns made on this par- 
ticular system can be made with sufficient endurance and staoiliry. It has not vet 
been shown and should not be claimed that in power and endurance this system has 
any valuable advantage over the built-up hooped gun of the service type; in struct- 
ural stiffness it is somewhat inferior to the service type. 

''The material and important question then remaining to be settled is the compar- 
ative cost of guns made on this system and built-up hooped guns of the service type. 
It has been claimed by the advocates of wire-wound guus that they are the cheaper, 
but the circumstances under which this particular gun was manufactured are such 
that we have not sufficient data on which to determine the cost of this gun manu- 
factured in quantities or to arrive at any definite conclusion in regard to the com - 
parative cost of guns made on the two systems. 

''It is very important that this question of cost should be accurately determine<l. 
The power and the endurance of the gun having been satisfactorily proved, there is 
no objection to placing a limited number of this type of gun in service. The ques- 
tion of comparative cost can be satisfactorily settled only by manufacturing a lim- 
ited number of these guns at the gnu factory where the hooped guns are being made, 
under the same economic conditions and by keeping a careful record of the cost. 
With this very important object in view, a provision has been inserted in the esti- 
mates for the next tiscal year, under the item for steel forgings, for authorizing this 
Department, in the exercise of its discretion, to manufacture a limited number of 
this type of wire-wound gun." 

Since the above was written this gun has been fired 65 more rounds. 

The Chairman. Now, have you anything further to submit in regard to this Beth- 
lehem company iron contract! 

General Flagij£k. No, the amount I have estimated for is absolutely due under 
the contract. They say they would like to deliver five hundred and sixty odd 
thousand dollars* worth more, and I inform the committee to see whether they wish 
to accept that proposition or not. 

The CuAiRMAN. Now, the next item is " for necessary expenses other than for 
powder and projectiles, incident to the test inspection of the twenty-five," etc. 

Mr. Livingston. Is that absolutely necessary ? 

<ieneral Flaglkr. That is absolutely necessary. Yon understand, when we get 
the guus they must be proved and inspected. 

FIELD guns. 

The Chairman. Now, pass to the next item, " for steel field guns of 3.2-inch 
caliber.'' 

Oeneral Flagler. All I would say now is what I stated in my general remarks. 

Mr. GuoUT. How many of the 3.2-inch caliber guns will this $fe,000 make? 

(reneral Flaglkr. It will probably make 26, but we say 25. We make them for a 
little less than $1,000 apiece. 

Mr. Livingston. Then you have to have the carriages if yon get the guns? 

(jleneral Flaglkr. Yes, sir. 

Mr. Cannon. These are what you consider imperative? 
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General Flagler. Yes; as I stated, the estimate is for making 25, and we ought to 
be making over 100 per annum, and I propose to estimate for that uu>uber next year. 
We ought to have 1,500, and ought to be making at least 100 per annum. . 

Mr. Cannon. Are these made by contract! 

General Flaglkr. No ; we make all these ourselves. 

SIEGE BREECH-LOADING RIFLES. 

General Flagler. The first item which I had is ''steel breech-loading rifles, siege, 
5-inch caliber." 

Mr. Cannon. There is no reduction of the estimates on pages 6 and 71 

General Flagler. I had an estimate for ''steel breech-loading rifles, siege, of 5-inch 
caliber, $30,240." It does not appear here. 

The Chairman. Where would that come in ? 

General Flagler. On page 7 below the item for carriages and platforms for steel 
field mortars. Then I had an item for "steel breech-loading rifled howitzers, siege, 
of 7-inch caliber, $30,370." Then, going back to the bill, "lor limbers, implements, 
and equipments for steel breech -loading rifles," etc., my estimate was $114,140, and 
it is cut down to $17,000. 

The CiiAiUMAN. In view of the changed condition of afl'airs since the preparation 
of these estimates, will the War Department please take up the matter of held and 
siege ecpiipment and furnish us an additional revised estimate! 

General Fiagler. I would like to do it, and 1 think it would be very wise to do it. 

Mr. Cannon. And be prepared when yon bring it, not only for an increase in this 
without any cut on the big guns, but for an increase on this and a comparative cut on 
the big guns so we can have the whole thing before us from both standpoints. And 
in that connection let me ask you, suppose war was declared to-morrow could you in 
thirty days buy these f 

General Flaglkr. We could not get any of them in less than nine months. 

Mr. Cannon. Well, that tells the whole story. 

The Chairman. In furnishing this revised estimate, also please give in detail the 
field and seige equipment which would be covered by the estimate! 

General Flaglek. Yes. 

The Chairman. I And in the Senate hearing reference is made to a subsequent 
estimate for rapid-flre guns, as having been sent to Congress. 

General Flagler. That estimate was taken by me to the Secretary of War for his 
approval, and I understood that it had been forwarded by the Secretary to Congress. 
It should in the regular course be referred to this committee. 

Before leaving the subject of the revised estimates which I am to send to the com- 
mittee, I wish to call attention to one item which has not been mentioned. To meet 
the requirements of the Engineer Department^ — that is, to supply emplacements for 
which they have projects, and for which this Department anticipates appropriations, 
I need more seacoast carriages thaii are provided for in my estimate, which was made 
last .July. The apparent intention to press this work makes this a matter of impor- 
tance. I would therefore ask the permission of the committee to include in the 
revised estimate, which I am to furnish, an increase of $125,000 for seacoast gun 
carriages. 

The Chairman. Please do so. 

Mr. Cannon. That is for the big gnus? 

General Flaglkr. Yes. As I have told you, the construction of the gun carriages 
for the seacoast guns is about one year behind the construction of the guns, and 
we will have plenty of guns to meet the probable requirements of the Engineer 
Department, but not to press the work on the carriages. 

Mr. Cannon. I am glad yon are behind, because now you come and tell ns yon 
can furnish carriages for the 12-inch guns for $75,000 as against a lift at $250,000. 

General Flagler. The adoption of the new carriages will save about $200,000 on 
the cost of the lift and the fortiflcation for the same. While the new carriage costa 
only $10,000 more than the carriage which was used on the lift, we are able to turn 
ont about. 48 guns per annum at the gun factory, and the Bethlehem contract gives 
ns 12 to 15 more, making in all something over 60 seacoast guns per annum. The 
engineers can at any time prepare emplacements — that is, fortifications — as fast as the 
appropriations therefor will permit, and this almost without limit. It is important 
tnen tnat I have the increase in the appropriation for seacoast carriages, which has 
been asked for, in order to meet the demands which the Engineer Department will 
make npon me in case of emergency or any pressure of seacoast work. 

P A 3 
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Wednesday, March d, 1896. 

Gen. D. W. Flagler, Chief of Ordnance, and Capt. Charles S. Smith, of the Old- 
nance Bureau, appeared before the committee. 

STATEMENT OF GEN. D. ^7. FLAGLER— Continued. 

General Flaglek. I will state in regard to the supplementary estimates asked for 
yesterday that the Secretary of Wai is out of town and will not return until to-day. 
The estimates require his approval before it is sent to Congress. I have, however, 
a copy of the estimates which can be informally laid before the committee for con- 
sideration at this time and save another hearing. If the Secretary should not 
approve the estimates it can be stricken from my remarks. They are as follows: 

Additional e$Hmate9 of appropriation$ required for the eeroice of the fiecal year ending 
June 30 f 1897, by the Ordnance Department, United Statee Army, 

For steel field guns of 3.2-lnch caliber $26, 000 

To manufacture about twenty-five guns, including the steel forgings 

therefor. 

For carriaf^es for field-gun batteries 61, 000 

To provide about twentv-five carriages, complete with limbers and oais- 

■ons each, and 6 combined battery wagons and forges with tools, for the 

equipment of the 25 3.2-inch guns under the preceding item. 

Ixir shrapnel for field guns 35,000 

To procure about 10,000 rounds of steel shrapnel, complete. 

For tne purchase and manufacture of carriages for mounting seacoast guns 
of 8-inoh, 10-inch, and 12-inch caliber 125,000 

For steel breech-loading rifles, siege, of 5-inch caliber 30, 340 

For steel breech-loading rifled howitzers, siege, of 7-inch caliber 30, 370 

For carriages for steel breech-luading rifles, siege, of 5-inch caliber, includ- 
ing implements and equipments, and for carriages for steel breeoh-loading 
rifled howitzers of 7-inch caliber, including implements and equipments. 97, 140 

For siege breech-loading mortars, steel, of 7-inch caliber : 40, 600 

For carriages and platforms for siege breech-loading mortars, steel, includ- 
ing implements and equipments 31, 680 

For sights for cannon 600 

D. W. Flaglbr, 
BHg, Gen., Chief of Ordnanoe, 
Office of the Chief of Okdnance, March S, 1896, 

FIELD GUNS. 

The first item in the supplemental estimate is, ''For steel field guns of 3.2-iiieh 
caliber, $25,000." That is practically doubling the amount for the field guns. 

Mr. Grout. Where does that come itif 

General Flagler. We propose to increase that item $25,000. That makes tiiat 
item $50,000 instead of $25,000. This requires that the next item for carriages for 
these field guns should also be doubled. It is now $61,000; the increase muee it 
$122,000. 

Mr. Grout. How many carriages will that $61,000 makef 

General Flagler. We'require two and a half carriages to every gun, and one mere 
battery wagon and forge to every four guns. 

Mr. Grout. That would equip your fifty guns you spoke of, under the present 
estimate f 

General Flagler. Two and three-quarter carriages per gun are required, which 
makes about 137 carriages. 

Mr. Cannon. Why is it 2f f 

Genera] Flagler. One carriage to a gun, and a caisson and a half makes 2^, and 
a battery wagon and forge for everv 4 guns makes 2f . The ammunition has become 
BO heavy that where formerly we had 1 caisson to a gun we must now have 3 to 
everv 2 guns. Each battery had formerly a separate battery wagon and forg»->2 
carnages. We now combine these into one. A peace battery has 4 guns. A foil 
battery would have 6. 

The next is perhaps more important than anything else. It is for a supply of 
ammunition for these guns. We have scarcely any reserve of this ammonition on 
hand. We ought to procure 20,000 rounds. I have made the estimate for 10 000 
rounds. 

Mr. Cannon. Where does that come in? 

General Flagler. ''For projectiles for issue to service,^' on page 9, at the top 

Mr. Cannon. And instead of the $31,500, it makes the item ^,500 f 

General Flagler. Yes. 
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Mr. Grout. Did you say yesterday how many of these field gans of this caliber 
and how many siege guns we now have, all told, fit for service f 

General Flagler. I am not sure; we have 150 of the 3.2-inch. 

The Chairman. You were ren nested to tabulate itf 

General Flaolbr. What I did state was, we ought to have on hand 1,500 of them. 

Mr. Cankon. You now have 150 f 

General Flaoler. Yes. 

Mr. Cannon. That is, steel field guns of 3.2-inch caliber. 

General Flagler. Yes. Fifteen nnndred would be the complement of that artil- 
lery for an army of 400,000 men, according to the present custom. Foreign nations 
Are generally using 4 to 6 field guns to 1,000 men. Before the new armament the 
complement of tfuns was generally held at 3. I think in this country I would not 
recommend as high a complement of guns as in other countries where they have 
better roads, but I think we ought not to go below 3. With this ratio, 1,500 guns 
would be sufficient for an army of 500,000 men. 

Mr. Cannon. Go to the next item. 

CARRIAGES FOR GUNS. 

Mr. Cannon. On what pagef 

General Flagler. On page 5, second paragraph. As I have told the committees 
repeatedlyy each year, we were necessarily behind in the production of the carriages. 
The principal reason for this was the necessity for a disappearing carriage. T&re 
was no type of disappearing carriage in existence that was satisfactory. We haye 
now designed, constructed, proved, and adopted a satisfactory disappearing carriage 
and are constructing them as rapidly as possible. There are about nve good private 
eetablishments ready to make tbe carriages, besides our own factory. We ou^ht to 
bring the construction of carriages up to within a year of the guns; that is, we 
woukl have a year's product of guns ahead of the carriages. 

Mr. Cannon. How long does it take to make a carriage f 

General Flagler. Commencing about four months after the date of a contract, 
moet of the private establishments would turn out about 6 to 12 per annum, dex>end- 
ing on the caliber. We could turn out 12 to 24 at the carriage factory, depending 
on caliber. 

The Chairman. Now, you say you have a satisfactory 12-inch disappearing 
carriage f 

General Flagler. The type carriage of the 12-inch is not completed yet. Its 
adoption was not decided upon — that is, that the Engineer Department would use 
the carriage in lieu of the gun-lift — till about three months ago, since that time we 
have been pressing work on the drawings and patterns. It is precisely the same 
carriage in all respects as the carriages we have made and are using except that fJl 
the parts are enlarged. We think from our experience on the other carriages that 
this will be more satisfactory than the others. We have the benefit of the experi- 
ence of the other carriages. W^e have no doubt of the success of the carriage. 

The Chairman. What will be the cost of the new disappearing carriage f 

General Flagler. The 12-inch I think is about $25,000. 

The Chairman. Is it the purpose to construct that in our factory, or is it to be 
made in private factories! 

General Flagijsr. If I can I will make all of these in our gun factory. The reason 
is that the drawings and patterns are very expensive and I do not like to dnpUoate 
them for a private establishment. It is a more difficult carriage to make and we 
would rather prefer to make it ourselves. More of the 10-inch carriases are required 
than of the other calibers. Several of the private establishments have now the 
drawings and patterns for this carriage. There is economy in keeping them on this 
carriage as it will save the cost of drawings and patterns on future manufactures. 
Some of the 8-inch carriages must be given to private manufacturers. 

The Chairman. How large a traverse range nas your new carriage, 360° f 

General Flagler. Only 170. 

The Chairman. Not quite half f 

General Flagler. Not quite half. 

The Chairman. Are there any that have a traverse range of 360° that are suo- 
cessftiir 

General Flagler. That is of tihe disappearing carriages^ you mean f 

The Chairman. Yes, sir. 

General Flagler. We have completed plans for modification of our service car- 
riage to adapt it for an all around traverse. A very slight modification of our 
present type is all that is necessary. We have an all around traverse— the Gordon 
carriage — ^but we don't like it as much as the service carriage, the one we are mak- 
ing, it is more expensive and not as good. If necessary we can put that in a few 
si^ where the engineers desire an all around fire, but I think tne modification of 
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the service carriage to adapt it for all around fire, which we are now making, will 
fill all the requirements in this regard. 

The CuAiRMAN. Will you state in general terms just what this new 12-inch car- 
riage will he, and to what extent is it purposed to raise the cunf 

General Flagler. I am sorry I <lid not hring a drawing, hut the principle of the 
one adopted, I think, is as much as you would want to know. Memhers of the com- 
mittee are familiar with the trunnion of the gun and how it is mounted ou the top 
of the carriage. Instead of mounting it on the top of the carriage we put in the 
ends two levers, and if you are looking at it sideways these levers stand ahont 
this angle [illustrating], and the trunnions are mounted on top of these levers. 
Then these levers comedown like this [illustrating]. The trunnions at near the 
middle point of the levers slide or roll to the rear on what is called the 'Hop car- 
riage." To the lower end of the levers there is hung a counterpoise of, say, 79,000 
pounds on the 10-inch carria^'e. 

When the gun is lireil the tops of the levers carry it to the rear, and as the levers 
revolve around their center trunnions on the sliding carriage the gun is thus low- 
ered. The lower ends of tlie lovers at the same time revolve upward and raise the 
counterpoise. They are controlled hy guides which slide in ways, and the counter- 
poise rises vertically. By a matheuiatical princi])ie, if the levers were vertical, and 
they are nearly so, the motion of the counterpoise would be zero when the motion 
of the gun commences, and this is nearly the case. This principle avoids the enor- 
mous strain which would result from a jerk on the counterpoise, and is the important 
principle of the carriage. The upwartl velocity of the counterpoise then increases 
steadily until the motion is ended, and produces no sudden strains. 

This counterpoise aids in checking the recoil, but the principal part of the recoil 
is taken up by powerful hydraulic butters, which restrain the backward motion of 
the sliding or top carriage. The maximum force of recoil which must be restrained 
in the 10-inch gun sometimes exceeds 3,250,000 pountls. These figures give some 
notion of the force dealt with in a modern high power gun. The object of the coun- 
terpoise is to store up so much, and exactly so much, of the force of recoil as is needed 
to lift the gun to a hring position again after it has been loaded. When the gun is 
fired it falls 8 feet, and must be lifted up into position again. All this force must be 
so exactly balanced and controlled that the gun will come down exactly to its firing 
position and there rest on buffers without thumping, and it must also return quickly 
and smoothly to this upper firing position again without a thump there. This is 
what has been accomplished. 

When brought down to the firing position the gun and all the parts of the car- 
riage must be below a plane, which falls at an angle of 7 degrees from the crest of 
the parapet. 

Mr. Cannon. What is the motor? 

General Flaglkr. Our motor is the powder of the last cartridge that was fired. 

Mr. Cannon. What carries it back ? 

General Flagler. The force of the gases from the powder. A portion of this force 
also lifts the counterpoise, and this stores up work enough to lift the gnn up again. 

Mr. Cannon. You mean in regard to this lifting and letting it back and that kind 
of thing that your machinery is so arranged that the force of the powder does itf 

General Flaglkr. Yes; the force of the preceding shot. 

Mr. Cannon. In the lift what is the motor there? 

General Flagler. They have boilers, engines, pumps, hydraulic rams, and accu- 
mulators. 

The Chairman. Is it not purposed to make more lifts, especially of the expensive 
sort? 

General Flagler. The Chief of Engineers informs me he will not make any more. 

Mr. Grout. This is largely a project of General Casey? 

General Flagler. He was much interested in it, but it is mainly the design of 
General Duane. 

Mr. Grout. He is very much devoted to it? 

General Flagler. Yes. 

The Chairman. I understand in the report of the Coast Defense Committee, on 
page 8, it is purposed there to construct 14 of these lifts? 

General Flagler. This must be taken from the old tables. 

Mr. Cannon. WTiere have you got one of the disappearing carriages ? 

General Flagler. Five have been shipped to Fort Wadsworth, in the Narrows of 
New York Harbor. There will be one down the river here at Fort Washington ; not 
quite ready yet, but I think this spring. 

siege rifles and howitzers. 

Now, in regard to additional estimates^ there is an estimate to restore a very small 
estimate for siege guns and carriages which was stricken ont, and they should come 
in jnst before the carriages, because there was something left in for carriages. 



FORTIFICATION APPROPRIATION BILL. 37 

Mr. Grout. On what page ? 

General Flagler. On pa^e 7. 

The Chairman. The last item you gave us was an addition of $125,000. 

General Flagler. The item referred to is'* for steel breech-loading rifles, siege, 
of 5-inch caliber, $30,240," and *'for steel breech-loading rifled howitzers, siege, of 
7-inch caliber, $30,370.'' The last item on the page but one should be changed so as to 
read: ''For carriages for steel breech-loading rifles, siege, of 5-inch caliber, inclnd- 
iDg implements and equipments.^' 

The Chairman. You could add the word ** carriages" and leave the same wording. 

Mr. Grout. Have yon to add anything besides the word "carriages!" 

General Flaglkr. You could insert atter **For" the words "carriages and." 

Mr. Bartlett. You might give that in your hearing as you propose it, and when 
we come to formulate our bill 

General Flaglkr. Would it not be better to take one of these bills and write 
these things in that the couiniittee agree upon? 

The Chairman. After you have made your recommendation I will ask you to take 
one of these bills and make yotir suggestions in the language of the bill. 

Mr. Livingston. How much change do you make in tlie appropriation of $17,000? 

SIEGE MORTARS. 

General Flagler. That becomes $114,140. The next item here that is stricken 
out in my estimate is, ''for siege breech-loading mortars, steel, of 7-inch caliber, 
$40,600," which would come in right alter the carriages. It is not in the hill at all 
now. 

Mr. Livingston. How much would you add there? 

General Flaglkr. I thought perhaps the committee might like to know the impor- 
tance of that item ? 

Mr. Cannon. Give us the amount first. 

General P*lagler. That and the following item, *' for carriages and platforms for 
siege breech-loading mortars, steel, including implements and equipments, $31,880," 
could be added together, making in all $72,480, because you do not want to give one 
ijtem without the other. 

Mr. Bartlett. That is for steel breech-loading mortars? 

General Fla(;ler. Yes, sir; for siege purposes. 

Mr. Bartlett. They are lighter than the field mortars? 

General Flagler. No, they are heavier. 

Mr. Bartlett. They are different in character, these are heavier? 

General Flagler. The little field mortars two men can pick up and carry. 

Mr. Cannon. Now, you stated you wish to explain about the importance of that? 

General Flaglkr. None of these mortars have been made, and the remarks I made 
before the committee yesterday about the character of our new siege artillery apply 
rather m<ire to the mortars than to the guns, because there has never been a breech- 
loading mortar until the new armament came in. These steel breech-loading rifle 
martars are, I should say, as important a part of the siege artillery as any other, 
and we have not one except the type which has been made and tested. The carriage 
has also been made and tested and the implements and equipments proved. We 
have as yet made none of them. The estimate is for 20. 

Mr. Cannon. Is the work to be done at Watervliet? 

General Flagler. At Watervliet, and it is merely a beginning. 

Mr. Bartlett. Could 3'ou make these in a year? 

General Fijigler. Yes ; we could make all of these in a year, and more. We have 
20 howitzers, and this is to make 20 mortars. That completes that much of the 
siege artillery. 

8IXTEEN-INCH GUN. 

Mr. Bartlett. There is one question I would like to ask yon. I was in New York 
when you were here before, and somewhere in your estimates I noticed last night 
there is a provision for assembling 16-inch guns; that is, the words ''16-inch'^ are 
added. m 

General Flagler. That is the second item in the bill. 
' Mr. Bartlett. That is for the purchase of the steel for it? 

General Flagler. Yes. 

Mr. Bartlett. Now, how many guns are to be covered by the quantity of steel 
provided for there? 

General Flagler. One. 

Mr. Bartlett. Only one 16-inch, which is a type gun? 

General Flagler. Yes, a type gun. 

Mr. Bartlstt. That is all that is provided for now ? 

General Flaglkr. We want to buy the steel and get ready to make that type gun. 
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Mr. Bartlett. And I understand it will take about three years to make it? 

General Flaolbk. About two years and four months and it will take the rest of 
the three years for the testing of the gun, which the law requires shall be tested 
before going into service. 

Mr. Bartlett. How many guns are covered by that item of steel f 

General Flaolsb. Only one. 

Mr. Bartlrtt. I mean of the other guns, of the 8, 10, and 12-inch guns. 

General Flagler. They are estimated to buy twelve 8-inch, fourteen 10-inoh, and 
eighteen 12- inch. 

Mr. Bartlett. And that steel we ought to have at oncef 

(General Flagler. We ought to make a contract at once so as to get it as soon as 
the steel makers can give it to us. 

Mr. Bartlett. Can they give it to us within a yearf 

General Flagler. Some of it. 

Mr. Livingston. Is that the only addition now to the estimates f 

SIGHTS FOR CANNON. 

General Flagler. The increase in the number of guns requires an increase of 
$800 also in the amount required for sights. 

Mr. Livingston. You have estimated ;^,200f 

General Flagler. Ves ; it increases the item $10,000. 

Mr. Cannon. There is no further increase for ammunition or anything of that 
kind. You increase $10,000 for projectiles, but that is all. 

General Flagler. There is no increase on this item. 

Mr Livingston. On page 9, for projectiles, you have added $10,000. 

Mr. Cannon. No; $35,000. 

The Chairman. Why not include your revised estimate for forgings for these 
small guns in your general estimate for forgingHf Would it not be possible to do 
that, making one item simply of all these forgings f 

General Flagler. It could be done, but it makes too many items. It complioatas 
the bill too much and increases the chances of complications and errors in appropria- 
tions as passed. As the estimates are prepared as they appear here, if Congress 
should make any reductions, it reduces the number of guns and the operation is com- 
plete. If the finishing and assembling and purchase of the forgings are separated 
and changes at all made in the estimates, it would be likely to result in not making 
the two things equal. There might not be enough money for Hnishing and assem- 
bling all the forgings, or not enough forgings to assemble. 

The Chairman. I want to know the simplest way possible, and to get your expla- 
nation of why it is not included in the other. 

General Flaglkr. Of course we buy these forgings, but it is not a great work like 
the bi^ seacoast guns, and if we separate them it complicates the bill very much and 
complicates action. If you wanted to reduce one we have to make a careful calon- 
lation of how much it reduces the other so as to come out even, and it will not oome 
out even, because when we get bids they and prices are never exactly what ire 
expect. 

FUSES AND primers. 

The Chairman. Proceed to the item on page 8, ''for fuses and primers for cannons, 
$8,500.'' That is a new item f 

General Flagler. That is all right. 

Mr. Livingston. Does that depend upon additions made largely? 

General Flagler. No, that was not reduced; and that is the amount we estimated 
we require for that. 

inspecting instruments. 

Mr. Livingston. I see you have added "and projectiles" in the next item. That 
is newt 

General Flagler. Yes. It is to cover instruments for inspecting, etc. We make 
the language coincide a little more accurately with what we do with the money. 
We must have inspe<'.ting implements for the projectiles as well as for the guns. 

Mr. Livingston. I see the estimate is smaller than the appropriation for the cur- 
rent yeart 

General Flagler. We are pretty well supplied with these instruments, but we 
have to get some new ones and repair old ones, and there must be a little money for 
that purpose. 

The Chairman. Now pass to the next item. 
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POWDEB FOR I8SUS TO SKBVICR. 

Mr. Grout. Hare yon anything to say abont the next item, "for powder for issue 
to scorrioe, including metallic cartridge cases for cannon f I see yon estimate $39,750, 
and there is an increase there f 

Mr. Cannon. The note says it is for field guns. 

lir. Livingston. Qeneral Groat remarks yon have made an increase over lastyear^ 
estiniAte. Why do yon ask an increase over the estimates of last yearf 

General Flaglbr. That is an estimate for iseae to service and inclades what is 
reqnired by the regulations to be issued, and the reason is there are more guns in 
service than last year. 

Mr. Grout. What is left of this appropriation of last year of $20,0001 

Genera] Flagler. There will be nothing left. 

Mr. Cannon. He has got an estimate of more than that $S5,000; the revised esti- 
mate swells that to $65,U)0. 

Mr. Grout. What do you mean by ''issue to senricef " 

General Flaglbr. Issues to the Army. 

Mr. Grout. To the Army generally f 

General Flaglbr. That is to supply the guns which are in service. 

Mr. Cannon. Giving them 10,000 rounds. 

Mr. Bartlbtt. Where are these projectiles manufactured f 

General Flaglbr. Atthe Frankfort Arsenal. We issue very little except shrapneL 
The modem shrapnel is very expensive. 

Mr. Grout. This is for experimental practice, I suppose f 

General Flaglbr. Tes: this'is for practice, for target practice and other experi- 
mental practice, and it also embraces a reserve supply for these batteries and posts 
where tney are. We wish to accumulate a little tnere. They are to be sent to these 
batteries where thev are stationed to draw upon if it becomes necessary. 

Mr. Grout. You have brought up your estimate to $66,500, and your idea is that 
that will provide more of those projectiles thau would be used really f 

General Flaglbr. Yes: it will enable us to get some projectiles to put into the 
arsenals to hold there to be issued in case of an emergency. 

Mr. Grout. What share will compose the. reserve? 

General Flaglbr. I propose to put all in that would not be used. 

Mr. Grout. What proportion of the $20,000 appropriated last year was net 
expended f 

General Flaglbr. It will all be expended by the end of the fiscal year. 

Mr. Grout. You are not able to say what portion is expended already f 

General Flaglbr. No; but I happen to know the appropriation is nearly exhausted. 
It would be of advantage to go on with the work now, and we can not. 

Mr. Cannon. I expect I ought to know, but I do not. In regard to the ammunition 
or projectiles vou are going to have as a reserve, how long could they run without 
deteriorating T 

G^eneral Flaglbr It is an important question. The new ammunition is practically 
imperishable. Formerly, powder for the field-gun cartridge was packed in a bag. 
generally made of flannel. The powder was exposed %o damp of not very good 
magazines at the military t^o%Xa^ but was much more exposed when packed in the 
ammunition chests of the batteries. Though the exposure might not ruin the pow*> 
der it must so affect its strength as to give inaccurate and bad results when fired. 
For the new ammunition the powder is hermetically sealed in a metallic case, and 
experience shows that it is little, if any, affected by exposure to damp. The cartridge 
can be left for a time in water without injury. 

Mr. Bartlbtt. Do the new smokeless powders deteriorate by bemg keptf 

Qeneral Flaglbr. We know less about smokeless powders than about other pow- 
dem, but Arom each lot of the new powder we store small samples — one on the Pacific 
Coast, one at the Frankford Arsenal, and one at Sandy Hook — to ascertain the effect 
of long storage. These samples are tested to determine the effect of storage at iuteis 
vals of a year. 

Mr. Bartlbtt. There is no great amount kept in store \ 

General Fi aolbb. None; we have no stock on hand. 

POWDBR FOR PROVING GUNS. 

'' The Chairman. Pass to the next item of '' For projectiles for the proof of 8-inchy 
10- inch, and 12-inch guns.'' 

General Flaglbr. That I suppose is clear to all the members of the committee. If 
we have the guns, we must have enough powder to prove them — that is. the legal 
proof of the gun. The law requires it to be fired so many rounds, and ir it is not 
proved, we could not put it in service. There is no estimate about that. 
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DECK-PIERGIXO SHELLS. 

The Chairman. The next item is "for steel deck-piercing shells for 12-inch 
breech-loading mortars, $163,800." Yon having nothing to add to that? 

Mr. Livingston. Do 3-011 think it is necessary to make that appropriation so large 
there over your other estimates? We gave yon' $30,000 last year, and you estimated 
only $78,000, and now yon have about doubled it. 

General Flagusk. VVe estimated for $78,000 last year and it was reduced. It was 
necessary that the reduction of last year should be added to what would otherwise 
have been the estimates for this year or the next fiscal year. 

Mr. Livingston. I asked you why do you have to have it? 

General FLA(iLER. These deck-piercing shells are for the mortars. The mortars 
are now in service, and there must be a complement of projectiles for them or the 
mortars will be useless. I make the coniplemeut of projectiles estimated for very 
low; much less than I am advised by other otticers is necessary. The reduction of 
former estimates leaves us witliout enough ))rojectiles for the mortars tbat are in 
service and that this estimate provides for the service, and the estimate for pro- 
jectiles is made accordingly. 

• Mr. Bartlett. Where are the mortars placed f 

General Flagler. Sixteen at Sandy Hook, 16 at Grovers Cliff, 16 at East River, 
and 16 in California, and we will have at the end of this year 48 more in batteries 
ready for firing. 

Mr. Bartlktt. I suppose all you iisk for here would only last a few rounds; and 
suppose a fleet came sailing up New York Harbor, how long would these last? 

General Flagler. These are very costly projectiles, and we make ourselves at the 
arsenal cast-iron projectiles, of which we would fire a good many to get the range 
and for artillery practice. But when the crucial moment arrives we will fire these 

* expensive steel projectiles with a charge of high explosive. 

Mr. Livingston. You have got $30,(X)0 of projectiles purchased on hand? 

General Flagler. I believe those are all delivered, inspected, and tested. I think, 
Colonel, you will remember I urged the necessity of buying these 

Mr. Livingston. I remember. 

General Flagler. And I am now puttin<; in an estimate for 12 of these projectiles 
for each mortar as we make the mortars, ft is not a less difficult operation to get the 
steel projectiles to stand the requirements than it is to get the guns. 

The Chairman. Y'our theory is it is not worth while to have the mortars unless 
you have the projectiles, ammunition, etc., provided for them in case of necessity? 

General Flagler. Yes. 

The Chairman. One is a necessary complement to the other? 

General Flagler. Yes. I would like to ask the (fuestiou whether the committee 
would have any objection to striking out the words *• deck-piercing?" These shells 
are for the 12-inch breech-loading mortars. We have learned something by the 
Chinese-Japanese war, and we would now like to procure and add to the complement 
of projectiles for these mortars a few very long, light, and cheaper projectiles for 
carrying larger charges of high explosives. It lias been shown that such projectiles 
are very effective. They would not be technically <leck-piercing projectiles, although 
they would certainly go through the deck. It is intended, however, that they shall 
explode in going through. 

Mr. Livingston. You want the words ** deck-piercing" stricken out? 

Mr. Grout. Might they not go through the deck? 

General Flagler. Yes; they will go through the deck; but they would break up 
in going through. 

Mr. Grout. It is to avoid the question with Comptroller Bowler, I suppose? 

General Flagler. It is a deck piercing shell, and that is a very tine point to quib- 
ble over, but it would fix it exactly by making it *'for projectiles for 12-inch breech- 
loa<ling mortars," that is all. The words "dock-piercing" were simply words we 
adopted in our office for convenience to enable us to distinguish between *' D. P." and 
"A. P." "A. P." means armor-piercing, and that is a projectile fired from a gun 
against the side of a ship to pierce the armor. 

The Chairman. Let me suggest when you btrike out the words "deck-piercing," 
you had better include the words "and other shells." 

General Flagler. I, myself, do not think there is any necessity for changing it, 
but it would be a little more technically accurate, that is all. If you strike out the 
words "deck-piercing," that is all that is necessary. As I tell you, it was only a 
term that was adopted in the office for the convenience of the distinction between 
the two kinds of shells, "A. P." and "D. P." 

The Chairman. Why not say, "for steel shells, including deck-piercing?" 

General Flagler. They are steel shells for mortars. It limits them to the 
mortars. 
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The Chairman. Let us put in these words, "for steel deck -piercing and other 
shells." That will certainly make it comprehensive enough to satisfy the most 
fastidious. 

General Flaoler. That will include everything, even cast iron. 

ARMOR-PI KRCINO SHOT. 

The Chairman. The next item is "for steel armor-piercing shot for seacoast 
breech-loading guns.'' 

General Flagler. That is prepared in the same way. It is to give us the same 
number of projectiles for our guns as they are completed and held in store. Thia 
will not bring us up to the rocinired complement, but it is to get a limited amount 
every year, until finally we would arrive at the required complement. 

The Chairman. How many would this purchase? 

General FLA(iLER. We estimate that the appropriation would get about four han> 
dred and two 8-inch, one hundred and twenty-two 10-inch, and fifty 12-inch. 

The Chairman. That would give how many shots to each gun ? 

General Fi^gler. We have guns ready to be mounted — that is, guns which have 
their carriages ready for mounting — and we arc now estimating to give 12 steel shells 
for each of the guns which have carriages ready. 

The Chairman. So this will bring you up to this quantity! 

General Flagler. Of those which have the carriages provided. 

armor plates for testing. 

The Chairman. Go to the tup of page 11, " For purchase and erection of armor 
plates for testing armor-piercing shot. ' I see your estimates are below the appro- 
priations for 189t). Is their a real necessity for that appropriation? 

General Flagler. Mr. Chairman, that i.s an absolute necessity. If we buy the 
projectilexi we must make the tests. 

The Chairman. Yon have got $17,300 on hand, and we oiilv gave you $15,000 the 
last time: do you want to keep about tbat much in advance? 

General Flagler. One reason of having some of tbat left is we have not tested 
all the projectiles tbat the former ap])ropriation allowed for. They have not yet 
been delivered. I have also changed the method of procuring these plates to reduce 
their cost. For the last two years we were allowed the amount asKed for for the 
tests, but the anpropriation for the projectiles was reduced; so we have bought few 
projectiles and have not used all the money appropriated for tests. 

The Chairman. You need $12,700? 

General Flagler. That is the exact calculation. 

Mr. Livingston. It is on the increased estimate for projectiles; that is the phi- 
losophy of it? 

General Flagler. Yes. 

Mr. Livingston. I supposed that was it. 

chemist, employment of. 

The Chairman. The next item is, '* For the service of chemist in investigating the 
process of smokeless powders, etc.'' Have you anything to say in explanation other 
than you have already given in your report? 

General Flagler. This is a new item ; we have not had any appropriation for that 
heretofore. 

Mr. Cannon. Is it necessary? 

General Flagler. I regard it as of the highest importance. I would like to make 
a little stat-ement on that subject if the committee desire it. 

Mr. Cannon. It is not big enough to do that, if you have investigated it. 

Mr. Livingston. It is a small amount of money, and if you say it is necessary I do 
not think we ought to question it. 

The Chairman. Before leaving this matter of the chemist, allow me to inquire 
whether this is intended as an annual employment or in the nature of a fund for 
special services. 

General Fij^olbr. That is to employ a man, and we would probably want to employ 
him steadily for several years — three or four years, perhaps — when we will get this 
powder question settled, and we will not need him after that. 

The Chairman. It is intended for compensation for 

General Flagler. For one year. 

Mr. Cannon. I can see how it is necessary, and you need not go into it. 

proving ground, sandy hook. 

General Flagler. I would only say, gentlemen, in view of the probable or 
apparent intention of the committee to enlarge the appropriations, the operations 
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at Saodv Hook will be very much enlarffed, and that estimate was made withoat con- 
templatiDf^ each enlarged operations. I think yon will find the estimates have been 
abont $27,000. 

Mr. Cannon. For the last three years, including this, yon have had $22,000, 
$20,000, and $20,000. Now, is $27,000 enough. 

General Flaglbr. I think $27,000 is onr estimate of what will be the cost of run- 
ning the proving grounds. That includes many expenses of various kinds. 

The Chairman. The next item is the *' expense of officers while temporarily 
employed on ordnance duties at the proving ground, etc." 

Mr. LiviNQSTON. I want to ask one question which has never been asked or 
answered, or, if so, I have forgotten it. When these officers are away from their 
homes temporarily on duty, are they not allowed, under the regulations, commutation 
or rations? 

General Flaqlrr. No ; they are allowed nothing. It has been carefully oonsid- 
eied a good many times 

Mr. Livingston. I was asked that question on the floor of the House and I could 
not answer it, and it may be asked again by somebody. 

General Flaglbr. No; they have no commutation. 

Mr. Grout. Those are all officers of the Armyf 

General Flagler. Yes: who have to spend some time there and can not live there. 

Mr. Grout. They do if they are away long enough f 

General Flagler. No: they never do. Most of these officers go down there and 
stay abont five days. Tney have to rent house room in New York or else have quar- 
ters on Governors Island, and it was necessary to provide some mode of taking care 
of them, and also taking care of certain boards going there and certain dignitaries, 
etc., and there had to be a house and it must be maintained. It was a great hard- 
ahip upon the officers to maintain that themselves out of their small pay. Only a 
portion of the estimate, however, is for that purpose. A great deal is ^r draftsmen 
and other expenses included in it. 

The Chairman. The next item is, '* For purchase of ties for repair of railroad track. 
$3,000." 

Mr. Livingston. I supi>ose that is the water railroad we let you bu v there f 

General Flagler. Yes; and the old railroad as well. There are about 10 miles 
of railroad altogether that we have to take care of, and I suppose you know it would 
not be best to get costly oak ties, so we get piue ties. 

Mr. Livingston. You know the tie the New York Central purchases altogether 
for their railroad— the yellow-pine tie. They take a tree before it is tapped and they 
get the timber with all the turpentine, and 1 do not think that rots. 

Mr. Bartlktt. Would it not be better to get a better tie in the beginning, so as 
to have it last longer f 

General Flagler. It might be, but we would not have the facilities, nor would it 
pay us to go into a system of buying ties in the manner of which the Colonel speaks. 

Mr. Cannon. You have 10 miles of roadt 

Mr. Livingston. Yon could buy the oak tief 

General Flagler. Yes; but we buy the pine tie and buy it in the market as best 
we can. 

Mr. Bartlbtt. Is it yellow or white pinef 

General Flaglbr. It is yellow pine, probably ; but we use old timbers, also, thrown 
out from other operations, cut them up, and use anything we can to take care of the 
railroad. 

WATBRTOWN ARSENAL. 

The Chairman. The next item is the Watertown Arsenal. 

General Flagler. At the time the appropriations were made for the carriage fac- 
tory they were to put in certain new machines and shop fixtures, to erect one addi- 
tional building, and to extend and alter some others. Congress has provided that 
amount, but it was stated in those estimates that we must ailerwards, from time to 
time, throw out some of our old or partially worn and old-style machinery which we 
used when we commenced work, and this estimate is to change some of the old 
machines and add a few not very expensive new machines. 

It is also very necessary that the condition of the plant be improved in other 
respects. A new battery of boilers is required. The boilers in use now were pnr- 
ehased during the war. We need also Increased power. We ought to have electric 
lights for night work, and we have not power enough to run the dynamo. We would 
like to have dynamo power enough to operate some of the traveling cranes by elec- 
tricity which are now operated by hand. It is very important that we have that 



happen to that engine we would have to shut down until we could put up a new 
engine. 
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Mr. Orout. Do you pat it in as a dnplioate or in place of the other f 

General Flaolrr. We put in so we can use both or either. 

Mr. Grout. Yunr purpuxe is not to remove the old one? 

General Flaolkk. No; it is a good engine, one of the very best, but it does not 
give ns snfiicient |>ower for running the factory to its full capacity when work is 
pressed. We also need additional power, as stated, for adding dynamos to the plant 
for electric lighting, especially in winter, and for adding electric power to the cranes. 
We would then run both engines when work is pressed and in winter when light is 
required, and if either engine required repair we would not be left without any 
power pending such repairs. 

Mr. Grout. What is the name of the officer in charge f 

General Klaglkr. Major Riley. 

Mr. Bartlktt. You say there should be an electric plant there f 

General Klaoler. For lighting the shop. 

Mr. Bartlbtt. There is none? 

General Flagler. There is none. 

Mr. Grout. You do not estimate itf 

General Flaglkr. It is to give me the power that I might put in dynamos. We 
have not the power to run the dynamos now. 

Mr. Bartlbtt. Would this cover the rest of the plant f 

General Flaglbr. No : we will need small sums in the future for further improve- 
ments in the plant. You should understand that a portion of this plant is old; 
machines, tools, and fixtures that were procured before and during the civil war, 
And economy requires thut some of these old fixtures be changed and renewed from 
time to time. 

Mr. Grout. You would estimate for these some other timef 

General Klaolkr. Yes. The sreat necessity just now is to get the new boiler bat- 
tery, the new engine, improve the heating fixtures and all — some new fixtures and 
machines. 

Mr. Cannon. I suppose the dynamos in a little while would not cost more than 
$3,000 or $4,000? 

General Flagler. No. 

Mr. Bartlbtt. Speaking of electric plants, I met Colonel Corbin who spoke to me 
the other day, representing the general commanding, and he says they should have 
an electric plant on Governors Island for the pur{>ose of safety in time of danger. 
Do you know anytbint; about that on Governors Island? 

General Flagler. I kuow Governors Island very well. 

Mr. Bartlktt. Do yon know tliere is no electric plant there? 

General Flagler. That would be under the quartermaster's department and I 
have nothing to do with that. 

The Chairman. Pass to the next item, ** for rebuilding and enlarging the arsenal 
wharf upou the Charles River, $12,500." That seems to be explained, but have you 
anything to add to that? 

General Flaglkr. The wharf was built, I think, about seventy-five years ago. 
It has had slight repairs from tim(^ to time and has been kept in sufliciently good 
•condition for handling the light weights that have been received and shipped from 
time to time. It is now in very bad condition and will riot support the crane which 
is required for handling heavy gun carriages. It has a dry wall, which is in dangM 
of falling into the river. The stone in the wall is excellent granite, which could be 
utilized m building a new wall. The whole repairs would probably make the wharf 
secure and save the cost of countless small repairs for fifty or one hundred years. 
The wharf is economical, because it enables us to ship the large seacoast carriages 
bv water transportation, often directly to the fortiHcations. It will probably bean 
absolute necessity for the shipmeut of the 12* inch disappearing carriages, as I think 
eome parts of these carriages can not be shipped by rail. They will not pass throuffh 
the railway tunnels and under bridges. It has been necessary with some of the 
emaller carriages to construct a special car for this purpose. A longitudinal hole 
has been cut through the platform of the car for standing the base rings up on edg^ 
and lowering them to permit their passage through tunnels and under bridges. 

Mr. Gkout. And then it was subject to extra charge? 

General Flaglkr. Yes. As stated, the important considerations are to have a 
good wharf to save future repairs, to make the wharf strong enough to support the 
required crane for loading heavy carriages, to provide for the shipment of such large 
parts as could not be shipped by rail, and to make the great saving in the cost of 
transportation that can be effected by shipping by water directly to the fortifica- 
tions. Tlie saving will be very great in some cases. Railroads do not generally 
approach very near the fortifications, and shipments by rail necessitate a long haul 
over difficult country, or require a transshipment by water to the fortifications. 
These transshipments are generally very expensive, because private wharves which 
must be employed or hired have not usually such powerful cranes as are required for 
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handling these carriages. Also, suitable lighters or boats for the transshipment are 
not always at band. 

Mr. Grout. That is the wharf at the Watertown Arsenal ? 

General Flaglkr. Yes; it is a part of tbe arsenal. If we once get a good wall 
there it will stand, practically, forever. It will be like a good dock. 

WATKRVLIET ARSENAL. 

The Chairman. Now come to the item of the Watervliet Arsenal, on page 14. 
Mr. LivixGSTO.v. Yon want to stop the well-bucket business and get pure water 
by piping; that is it? 
General Flaglkr. Yes; tbe note explains that. 

benicia arsknal. 

In regal d to the item for tbe Benicia Arsenal, California, it bas become necessary 
for the following reasons: We are now procuring the powders wbich will be used on 
the Pacific Coast from manufacturers on that coast. Tbe Pacilic Coast powder com- 
panies have kept pace with the Eastern, and in some respects have exceeded them. 
This is important, for it saves tbe cost of having our powder transported across 
the continent by rail. Yon can see tbe necessity that we should get these powders 
on that coast. If we get them there it is ditfictdt and almost impracticable to have 
the tests of the powders made here in the East. The estimate is to provide a small 
proving ground for testing the powders at the Benicia Arsenal. Firing butts aire 
required, platforms for mounting the carriages, and other provisions. 

Mr. Liv^iNGSTON. Do you cousuler it an economy to do thisf 

General Flaglkh. A very great economy. We have tried to testsome of the powders 
by the batteries there, but it is nearly impossible, as we can not make the firings. 

RAPID-FIRE GUNS. 

The Chairman. Now, General, respecting this supplemental estimate of $150,000 for 
armament of fortifications, transmitted by the Acting Secretary under date of Janu- 
ary 16, 18iK), and relating to rapid-firing guns, wbich brings us to the question of rapid- 
firing guns, the committee will be pleased to hear from you on that subject. 

GeiH-ral Flaglkr. I think the committee will want very little in addition to what 
is Htuted in that report. We have known for the last six years we must have rapid 
fire guns in connection with our Hencoast fortifications. Their use is first for fiank 
defense, that is to defend the fortification from attack by land force or from boats, 
or a suclden rush of any kind. We must be able to answer by rapid-firing guns the 
secondary batteries aboard ships and quell their fire, the object of which is to destroy 
the accunicy of the firing of our great guns, to drive the men from the guns. We must 
be able to reply to that fire. 

The Chairman. That is directed to our mortars and not to our guns equipped 
with the disappearing carriage? 

General Flaglkr. There is also the very great importance of protecting our mine 
fields from the torpedo destroyers. The engineers still propose at certain points to 
use our old smooth-bore guns, which are already in position, to protect these mine 
fields, and for economy's sake these guns will be used where they are in position, but 
they are inferior guns and not well suited for the purpose. Where new guns are 
required all rapid-fire guns will be employed. The value of the rapid-fire ^uns con- 
sist not only in their effectiveness, but in the small cost of protecting by fortifications 
these small guns compared with protecting the old-pattern guns; many of the old- 
pattern guns are of no use, except for protecting mine fields, whereas the rapid-fire 
gun is required, as stated, for the protection of fortifications and for answering fire 
of the secondary batteries of troops. 

These rapid-tire guns have become an important and very valuable part of the 
armaments of foreign nations. We were not able to take up the subject of their 
manufacture until about three years ago. Since my annual estimates were prepared 
the tests of the types of these gnus have been so far completed as to enable us to 
select the type, and we are now prepared to furnish them. The plans of the Engi- 
neer Department require a few of these guns at once, and the matter was of snoh 
importance that I deemed it necessary to submit an estimate for a few of them at 
once, without waiting for the estimate for the ensuing year. 

Mr. Cannon. You have none now f 

General Flagler. Ko. 

Mr. Bartlbtt. What kind are determined uponf 

General Flagler. I would not like to state that, becanse of the question of the 
payment of royalties upon them. 

Sir. Bartlett. Those are light gunsf 
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General Flaolkr. The 6-pounder is a li^bt one. 

Mr. Bartlktt. Do they lire with a crank f 

General Flagler. No; these are cannon. 

Mr. Bartlett. Why do you call them rapid-fire instead of the others; can not the 
others be fired as rapidly? 

General Flagler. You mean the other breech-loading field guns? 

Mr. Bartlett. Are not all the new guns rapid-fire guns except the very large onesf 

General Flagler. No. The difference between the rapid-fire guns and our other 
field and siege guns is that the field and siege guns must necessarily be mounted on 
what is calletl a traveling or wagon carriage, which provides for traveling across 
country, movement with armies, and on the battlefield. For all such guns the car- 
riage itself recoils when the gun is fired. 

Mr. Bartlktt. Certainly. 

General Fla(}LER. To fire the gun again it must be run back into battery by 
hand and pointed, which consumes time. The rafud-fire gun is very difierent. It 
is designed for stationary positions, and can not travel across the country. In firing, 
the carriage does not recoil. The carriage, or mount, is stationary, and some means 
for a slight recoil of the gun on the carriage is pr*ivided, and provinions also made 
for an automatic return of the carriage to its firing position. This provision is 
usually a spring, called a *' spring return.'' During the past few years efi'orts have 
been made abroad to provide a rapid-tire gun for fiehl carriages (that is, the travel- 
ing carriages which I have described), but witliout good success. The problem is 
to provide some satisfactory means of anchoring the traveling carriage so that it 
will not move when the gun is fired, and then to provide for some recoil and auto- 
matic return of the gun to its firing position on the carriage. 

Mr. Livingston'. I want to ask you about our need of defense on the lakes, 
especially around Hufialo? 

General Flaijlkr. You should ask General Craighill that question. 

Mr. Livingston*. I forgot it. 

General Fla(}LER. I know the very great importance of having our lake ports 
defended, but the plans for the defense are ma<le by the engineers and I furnish the 
armament. 

Mr. Bartlett. Yon appeared before the Senate subcommittee in reference to the 
Squire bill? 

General Flagler. Yes. 

Mr. Bartlett. That bill appropriates $87,000,000. Are any of the items which 
will be covered bv this ordinary appropriation bill a part of those estimates? 

General Flagler. They are all a part of that $87,000,000. 

Mr. Bartlktt. I mean to say, suppose we appropriate $7,000,000 or $8,000,000, or 
whatever it may be under this regular appropriation bill, is that the same as the first 
appropriation of $8,000,000 here ? 

General Flagler. It would constitute a part of the estimate for our complete coast 
defense ; it is a part of the estimate on that theory. 

Mr. Bartlktt. Suppose we give all that is asked for in this bill, would there be 
any other items in his bill which are not covered in these items? 

Mr. Grout. For instance, suppose there is only $7,414,000 asked for here and he 
provided $87,000,000 in annual expenditures ? 

Mr. Bartlktt. And his first appropriation is $8,000,000. 

The Chairman. It is intended to cover substantially the same. Now, a few gen- 
eral questions. What, in your judgment, is the relative efficiency of g^ns on lands 
and on shipboard? In other words, a gun on land is equivalent to how many guns of 
a like capacity on board a ship for efiectiveness. I have seen the estimate that a gan 
on land is equal in efficiency to five of such guns on board of a ship. Is that esti- 
mate substantially accurate? 

General Fijlgler. I would put that relative value that you speak of there as 
about three. 

The Chairman. About three to one? 

General Flagler. Yes. It is a difficult question to answer withont explanation. 
A ^n on a ship can do two things. It can be employed in defense purely, but its 
object generally is what is called offensive defense. It can go and attack an enemy, 
but the gun on land can not do that. The reason the gun on land is more powerful 
in the way of defense than it is on the ship is that it has greater security and 
greater accuracy of fire, and the ability to have bigger and better guns. It has a 
stable platform, and the firing is much more accurate. We are not limited in any 
way in regard to the length of gun, weight, kind of gun, or carriage, and so on. All 
of these are limited by tne requirements of the ship. 

It may not be practicable, judicious, or wise for carrying on board ship a gun of the 
magnitude and caliber that is desired. It may not be practicable to provide acoom- 
moaation for it. The facilities for furnishing protection for the gnn are limited. The 
carriage must be one that can be operated wnen the vessel is pitching and rolling. 
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These reqairements limit aud hamper the effectiveneas of the gnn aboard ship. If 
-we compare the effectiveness of the ship with the land battery exclusively as a means 
of coast defense, then we mast consider the valne of the ship as a forciticat4oo. It 
woald have some advantages in being a movable fortification, but it is an exceedingly 
expensive fortification. If we take this expense into acconnt, and confine ooraelTes 
exclusively to the value of the guns in the land defense and on board ship, for the 
defense of a harbor, take into the account the relative value and cost both of the 
laud battery and the ship, I think the relative value in dollars and cents wonld be 
much greater than five to one in favor of the fortification gun. 

In my judgment, however, this is not the proper way to look at the matter. The 
land or coast defenses and a fieet should operate in conjunction for the defense of 
our harbors. It would not be wise to have no fleets and thereby permit the enemy 
at his leisure and without interference to combine all his fleets to operate against 
one point, and having failed or succeeded in his operations there to move all his fleets 
without interference to another point. The land defenses do furnish much the 
cheapest, best, and an absolutely necessaiy means of closing our harbors agaii;st the 
enemies' fleets and of keeping them out. They fhrnish also, and this is of the utmost 
importance, a safe refuge for our own fleets, from which our fleeta can operate npon 
the enemy, prevent combinations, get out and destroy vessels, and to which oar 
fleets can repair from time to time to refit, coal, prepare new combinations, etc. 

The Chairman. Now, in that connection, what is the relative cost of prodacing 
the same degree of efficiency on land by coast defense and of making a like defense 
by means of the Navy and taking into consideration in that connection the gnns 
nsed on land and on water! You get my ideaf 

General Flagler. Yes. I have not made the calculation. I should say your 

auestion means this : Suppose we had to defend New York Harbor, what woald be 
ie relative cost of deCending it with ships or land defense 

The Chairman. To produce the same degree of efficiency f 

Mr. Cannon. One to five, somebody says. 

General Flagler. That is different. I should think the difference woald be very 
much greater than that in dollars and cents. After the land defense is once provided 
you have little or no expense for care and preservation, whereas, the ship requires 
not less, I believe, than 30 per cent per annum of first cost for care and preservation 
and to this you must add a much greater amount for the expense of pers^mnel, 
operating, coal, etc. 

Mr. Bartlett. You do not agree with General Proctor that we can let the Nsvy lie 
in peace without any increase? 

General Flagler. I think not. I think 

Mr. Grout. He is simply urging the relative importance of the land defense. 

Mr. Bartlett. He made a distinct argument in favor of not doing so much for the 
Navy. 

Mr. Grout. Relatively. 

General Flagler. I think he is right on that point. 

Mr. Bartlett. His argument is intended to discourage the enlargement of the Navy. 

General Flagler. I should think the importance of a Navy is well established. 
There is no question about it. 

Mr. Bartlett. I do not want to exaggerate the views of any gentleman f^om Ver- 
mont 

Mr. Grout. I may not have the right apprehension of it, but I understand his arga- 
ment to be that more was being done for the Navy than the coast defense: that cor 
attention now should be given to coast defense, and that the Navy was well ahead of 
the coast defense in regard to the two methods of defense, ana, perhaps, while it 
should not be absolutely stopped, he would have the coast defense ^ faster than the 
Navy. He does not really recommend that there should be nothing more done on 
the Navy, does he, Mr. Bartlett f 

Mr. Bartlett. I read a report of his speech in the Tribune, and it seems that one 
or two of the New York papers took up that view. 

General Flagler. There is one more point I would like to touch npon on this snb- 
lect, as I deem it of importance, in regard to the relative value of fleets and land 
batteries for coast defense. It is this : One of the inherent qualities of a ship ia a 
certain kind of frailty. The ship can be destroyed by fire and many other means; 
the land battery can not be so destroyed. One lucky shot, one shot which is not 
even lucky, from one of our largest guns, one successful explosion from a sabmarine 
mine, or a torpedo, may destroy the most powerful vessel, with all its personnel, 
armament, and costly supplies. The land fortification and its armament is in com- 
parison impregnable, and can not be so destroyed. We are all familiar with the 
result of the firings against Fort Sumter. After what was regarded as a destructive 
bombardment of two years, the fort was as effective, perhaps more effective, against 
an enemy's fleet than before it was fired upon. The same thing was also well illus- 
trated in the bombardment of Alexandria by the English fleet. Taking this into 
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aocoant, and also the relative first cost of vesseld and fortifications and the relative^ 
cost of maintenance, it seems to me the relative value of a gun in the land defense- 
and a gun aboard ship simply for keeping fleets out of our harbors might be placed 
at almost any figure you please; but this does not militate against the absolute^ 
necessity of having fleets. 

The ship may be destroyed ; the land battery can not be so destroyed. A sufficient 
preponderance of fire from a powert^il fleei might silence a battery, but unless the 
enemy land and take possession of the battery, the battery would generally be ready 
to reopen fire in a few hours. 

Mr. Cannon. You could not, however, run 10 miles in the ocean and fight f 

General Flagler. No. The two kinds of defense should go together. 

The Chairman. The two are a complement of each other t 

General Flagler. Yes, sir; as much as the oavalrv and infantrv of an army. The 
Navy is the cavalry of the Army and we are the solid fighting fellows. 

The Chairman. Have you anything else to suggest, General f 

WATERVLIET AR81£NAL. 

General Flagler. I am a little sorry to have to ask for one more matter. Whea 
I made a statement to you yesterday about the necessity for the additional appro- 
priations I said nothing on one point, and under the authority you gave me to pre- 
pare these items I did not feel 1 was authorized to put it in because I did not state 
anything about it. It is an item of importance for the gun factory at Watervliet. 
It IS not in your bill, but it is ** for filling and grading grounds, construction of neoes- 
sa^ roads to shops, and to cover the same with granite paving, $3,500.'' 

This is necessary for the construction of some very necessary roads at the gun 
£Ekctory. When the plons for the gun factory were adopted, they were grafted on to- 
the old arsenal that nad some small, poor roads running in certain directions which 
accommodated this old arsenal. When we located the gun factory, it became neces- 
sary to relocate these roads and make them bigger and letter. We have done *ffOod 
deal of work on them. Some are completed ; more are graded and not paved. These 
are in very bad condition. The work has been as economically managed as was pos- 
sible, employing enlisted men for the labor, and it is estimated that $8,500 will enable 
UB to complete them. The soil and climate are such as to require that the roads- 
which are used fcfr heaver hauling should be covered with granite pavement. 

The Chairman. To bring the matter properly before the committee, amend my 
request so as to cover that point. 

General Flagler. I will put it in the additional estimate. 

Mr. Bartlett. Suppose we make the full appropriation asked for by you and by 
the Secretary of War for fortifications, will that cover all of the initial appropriatioa 
asked for in the Squire bill in the first yearf 

General Flagler. I do not know what you mean by ''the initial f 

Mr. Bartlett. He asks for the remainder of this fiscal year $1,500,000, and for the 
next year, ending June 30, 1897, $5,500,000. Are these separate and distinct items 
fh>m these here, or are they the same f He asks $87,000,000, and he divided it up in thia 
way: for the fiscal year ending June 90, 1896, $1,500,000; for the fiscal year ending 
June 30, 1897, $5,500,000, and for each fiscal year thereafter, $8,000,000. If we appro- 
priate all that is asked for in this regular appropriation bill, does that substantially 
cover the first outlay that the Scjuire bill asks forf 

General Flaglsr. I should think the answer to your question would be, yes; that 
you will now provide what I told him when he commenced on that bill we would 
want to use next year. 

Mr. Bartlbtt. if we pass this appropriation we practically do all that we can do, 
then, this yearf 

General Flagler. No, we do all in the next year we can do running eight hours a 
day economically and oarefhllv. There are many items, especially powder, ammu- 
nition, and many others, whicn would be required in large quantities, if an emer- 
gency should arise. 

Mr. Bartlett. If we had war I suppose we would have to have new legislation, 
anyway. 
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Thursday, March 6, 1896. 

The CHAiRBiAK. Gentlemen of the committee, General Miles is present at our invi- 
tation, and we will now be pleased to hear f^om him. General Miles, as you know, 
we have under consideration the general appropriation bill for fortifications, and we^ 



4S FORTIFICATION APPROPRIATION BILL. 

will be pleased to hear from you respecting any matter coutained in the bill, and 
also on the general subject of fortifications, upon which the committee specially 
desires all possible iuformation. 

General SIiles. Well, the estimate of the Board of Ordnance and Fortification is 
given in the report on page 21. The first item there is for the construction of a 
12-inch disappearing gun carriage and to test the same with 50 rounds of ammuni- 
tion, also to test experimental gun carriages with the new experimental ordnance 
material. Those first three items were included at the urgent request of the Chief of 
Ordnance in order that they may thoroughly test the 12-inch disappearing carriage. 
So far with the 8 and 10 inch, the result has been satisfactory. It beiug made the 
duty of the Board of Ordnance and Fortification to test all the appliances and to 
adopt a type by which the Department can be governed in the ordering of gans, 
carriages, and mortars, it is necessary to have a special appropriation for that pur- 
pose. That has been the system since the ordnance and fortification board was 
established by act of Congress. 

The Chaikman. The ap])ropriation for 1896 was $100,000, and the estimate for 1897 
seems to be the same as the appropriation. I believe there are no changes in that 
item? 

General Milks. The estimate of the Board of Ordnance and Fortification was 
$245,000.50. 

The Chairman. The estimate submitted by the War Department to Congress is 
$100,000. 

General Miles. Possibly the explanation is this: $100,000 has be«n appropriated 
for the last two years, but the Board had a fund in excess of this amount. The per- 
manent and previous liberal appropriations having been drawn upon and used they 
estimate in this year this amount would be required in order to make tests required 
by the Department. Congress ap])ropriates a certain amount for heavy guns, car- 
riages, and lor rapid-fire guns. At present there has been none adopted for the 
12-inch disappearing carriage or rapid guns, and for that reason they ask a larger 
appropriation this year. 

Mr. Cannon. But they do not ask itf 

General Miles. Possibly the Secretary of War may have cut down the estimate. 

The Chairman. Allow me to ask; the estimates, as set out in the report of the 
Board, I see include, for instance, for the construction of a 12-inch gun carriage, 
$45,000. Now, is not that included in the estimate of the Ordnance Department under 
Oeneral Flagler which comes in in another part of the bill f Now, I see in the Book of 
Estimates, page 199, that the estimate reported to Congress by the Secretary of War 
is $100,000 for this item, just the amount which is before you in the bill, and I appre- 
hend that fact may possibly account for the apparent discrepancy in the figures. In 
other words, that this estimate made for the expenditure of the Board of Ordnance 
and Fortification simply relates to matters of their expense and not to work of con- 
struction, which may be included in the estimate for the Engineering Department or 
for the Department of Ordnance f 

Mr. Cannon. And along on that, to verify, somewhere along this hearing when we 
had the Chief of Ordnance, you recollect he spoke of the 16-inch gun, and he wanted 
$115,000 to buy forgings for that gun which is a type gun, so that they may have 
scattered ttiem through here. I do not know what the fact is. 

General Miles. I am not aware of that. 

The Chairman. Now, in respect to the $45,000 item for the disappearing gun car- 
riage, I am sure, from the careful watch we found exercised by various branches of 
the War Department, it will not be found that there is any discrepancy between the 
aggregate figures and the figures submitted by each particular branch of itf 

General Miles. I do not think this item could have been in the estimate of the 
Chief of Ordnance, because that is submitted in a letter by the Chief of Ordnaknoe 
addressed to the Board of Ordnance and Fortification, in which he specially asks 
that this sum might be secured in order that these tests might be made, because I 
understand you appropriate money for the purchase and construction of material, 
but not for the testing and for the determining of the type of guns. That was the 
reason, I understand, why the Board of Ordnance and Fortification was created. 

The Chairman. Do you understand, for instance, the Board of Ordnance and For- 
tification, out of their appropriation pay, for instance, for the construction of thtB 
disappearing carriage f 

General Miles. That is what thev do. For instance, a model or saggestion is made 
as to the best gun or carriage and they have to authorize its construction. They 
have heretofore tested it and then determined as to its value. There is no question 
as to a piece of orduance that has already been adopted and found to be desirable; 
it is a question of determining the best giins, carriages, and mortars and adopting a 
t^e in order that the Ordnance Department and the Secretary of War may act intel- 
ligently as to the expenditure of money which you appropriate for the constmction 
of them. The Secretary of War does not pretend to say what kind of a type shaU 
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te adopted or what gnn Bball be adopted and neither doee the Chief of Ordnance. 
That nae practioal)y been fixed by an aet of Congress. 
Mr. Cannon. That is the Ordnance and Fortification Board f 
General Miles. It is the i^reation of Congress for a specific purpose. 
Mr. Bartlktt. I wonld like to ask if it is certain that the 16-inch gun ought to 
bemadef 

Geooral Milks. That is the impression. There are certain places where that gun 
would be most valuable: for instance, at the entrance of the Golden Gate, and there 
are a few plaoes where tnat gun wduld be superior to any other gun, but there are 
only a few places where a gun of that oalib r would be used. 
Mr. Bartlbtt. We ought to have a few, I suppose; four or firef 
General Miuw. If Congress chooses to do that we have lathes at Watervliet Arsenal, 
but we have never made them. The experience in European countries is that that 
ia too large a caiiber for ships. The 13-inch gun is now regarded as the largest cali- 
ber available or desirable to be put on board a vessel. The Italian Government has 
guns even laiger than the 16-inch, but the seneral opinion is that is too large. There 
are certain plaoes where they oan be placed on solid rock or concrete foundation and 
used with efficiency. 

Mr. Cannon (to the chairman). I suggest that the question of whether theniaterial 
is appropriated elsewhere would appear on the examination of the notes ; or do you 
wien to ask further heref 

The Chairman. No; I do not care to do that. Hsa this Board of Ordnance and 
Fortilioation any balances of previous appropriations unexpended ; and if so, what is 
the amount t 
General Miles. Captain Ayres can give you the item. 

Captain Ayres. It is $144,621.43. That is to last to the end of this fiscal year, bnt 
of this sum |R24,775 is available only for movable submarine torpedoes, and the sum 
of $4,500 is available for the manufacture of 8, 10, and 12 inch ^uns for the seaooast, 
given to private parties, which renders it practically unavailable for allotment. 
That reduces the amount to about $116,000 at the date of this report, which was 
October 31. Since then oonsideral>le money has been expended and allotted, and this 
will have to last until the end of this fiscal year. 
The Chairman. Does that include the appropriation for 1896 f 
Captain Ayres. Yes, sir; we include 1896. 

The Chairman. At the end of the fiscal year what do you estimate will be the 
unexpended balance remaipingf 

Captain Ayrrs. Well, that is pretty hard to tell. The allotments are made every 
month, and it is very difficult to say what it will be, but it is supposed it will all be 
paid out by that time. 
General Mu.ES. I think it will be entirely exhausted. 

Captain Ayres. There will be some pretty larjre sums coming out of that; for 

instance, about $30,000 will have to come out of that for the 10-inch center pintal 

carriage which has been asked for, and that will make quite a hole in that amount. 

The Chairman. What proportion of this estimate, in the event it should be full^ 

appropriated, would be expended by March 4, 1897 f 

General Miles. That oan be done entirely according to the wish of Congress in the 
matter ; probably a reasonable proportion of it. I do not think all of it. 

The Chairman. In other words, the expenditures of the Board of Ordnance and 
Fortification are fairly proportionate to the time f 

General Miles. Yes, sir. To illustrate, there are four different methods for a dls* 
apx>earing carriage, and the Board has adopted one, and there are still other improve- 
ments, and the purpose of it is to select the best and to discard those which are of 
the least value. The Board is constantly receiving propositions of inventors or sup- 
posed inventors, and the principal work is to get the chaff separated from the wheat. 
Wher^ a gun or carriage or appliance of war is presented to tne Board and it appears 
to have merit, they are very slow about their investigations, as they have to be very 
careful about it; and if they think a new invention has merit and are satisfied of it, 
then they endeavor to have one constructed at the least possible expense and tested; 
and if it is found to be a valuable improvement on what has been tried heretofore, 
then it is adopted as a type and recommended to the Department for general use, so 
that the expenditures under that head would probably' last the whole year; that is, 
they will be available during that entire year. The amount expended last year was 
#115,284. 

The Chairman. I suppose that is the only item in the bill which comes under your 
special jurisdiction ? 
General Miles. Yes, sir. 

The Chairman. Have you any considerations relating to the general subject of 
fortifications which would be of interest to the committee and would assist them ha 
the preparation of this billf And if so, we will be very much pleased to hear from 
you. 

FA 4 
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General MiLRs. There in oue item to which it might be well to invite your atten- 
tiou. If you notice iu the report of the Honorable Secretary of War, page 21, he 
8ay8 that by next July there will be rmnpleted so many ffuns — twenty-nine 12-inch, 
forty-live 10-inch, and sixty-three 8-inch. That will give you by next July 13^ 
moilern guns. On the same line you will notice the number of carriagea — there ar« 
ten 12-ineh, thirty-one 10-inch, and fourteen 8-inch. Therefore, next July you will 
only have 55 carriages to mount your 137 guu8. Further along on the same line you 
will tind three emplacement8 will be for three 12-inch, sixteen 10-inch, and five 
8 inch. Therefore, next .luly you will have l(3 guns which you can not mount. 
Guufl without carriages are useless; guns with carriages and without emplacements 
are useless, and if you will notice tlie report of the Chief of Ordnance of hist year 
you will tind they will have, when the contracts are filled, 8 rounds of ammunition 
for the 8-inch guuM, 11 rounds for the 10-inch guns, and 13 rounds for the 12-iuch; 
and therefore ^uns, carriages, and nuiuntings without ammunition would be use- 
less. 1 would invite your attention to this and suggest, if possible, the approprin- 
tion be made in such a way that when a gun is completed there should be a carriage 
to j>iace it u]>on, and a platform to mount it upon, and ammunition to use, and then 
you will have at least a gun that will be available. 

The Chairman. Will you ]dease explain to the committee what is meant by the 
term '* em])lacements." 

General Milks. That consists of the ]>ara])et in front of it to protect the men 
from the enemy's fire, and also to protect them from the blast or the |^un. The gun 
must be placed over a solid foundation rather than in the rear of it, because the 
blast of the gnu would destroy anyime in the pit. Then the term *' emplacement^ 
also includes the platform and appliances for the jdacing the carriage upon the 
■platform. 

The Chairman. It means, practically, the erection and support of the gunf 

General Mii.es. Ves, sir; and the magazine is also included in the emplacemeut, 
usually. 

The (IHAIHMAN. And it is usually made of masonry f 

General Milks. Ves, sir; but I am not sure but a very great saving could be 
made in that respect. For instance, the emplacement of an ordinary gun costs 
about ^50,000. Tnat amount of money would buy 3,333 tons of steel; that is, if 
you take steel rails that are no longer of use for railroad jmrposes, which they sell 
for three fourths of a cent a ]>ound, and whether they could be p1nc<^d in such a 
way as to take up the blast of the gun and protect the men behind it or not, is a 
matter that can be easily determined. It is a subject which has attracted my 
attention, and I propose to further consider it. My impression is, a very large 
amount of money can be saved in the emplacements. In case of emergency we 
would simply seize and tear up the first railroad we could find, and get steel rails to 
put around the gun, and then we might possibly mount 55 guns, for we will have only 
55 carriages by next July. In case of an emergency, some measure of that kind 
would have to be adopted. The adoption of such appliances was what brought oat 
the strong defense of Fort Suint«r. 

They put palmetto logs, cotton bales, and material of that kind to protect the 
men and guns in the furt, but my impression is that whatever appropriations are 
made, an<l in what way they are luade, instead of having guns on skids, as the? 
are now, utterly useless when the gun is completed, there should be a carriage and 
emplacement ready to place it upon so that it would be iu working order. Yon will 
also notice in the same report of the Honorable Secretary of War that but three 
modem guns were mounted at the time the report was made; also one each at Fort 
Monroe and West Point, for instructions. They are a part of the gnus you have 
aathorized, bought, and paid for, and the others' rest on skids. 

The Chairman. Now, this appropriation here which is under consideration makes 
relatively the proper appropriation. It is based upon the estimate which made 
proper proportions between gun, carriage, emplacements, and other matters which 
are to be considered to properly equip the service! 

General Milks. I do not know. 

Mr. Livingston. It is supposed to be from the fact that the Chief of Ordnance 
made it. 

The Chairman. These estimates come to us from the Department? 

General Milks. The estimates have been made by the ditferent Bureaus, and Con- 
gress has authorized this and authorized that; but that is the result to-day of the 
appropriations that have been made heretofore — that is, by next July you will only 
be able to mount 24 guns and you will have 115 of no more value for active war than 
80 much railroad iron. 

Mr. Hkmrnway. Why, then, have they not recommended or made estimates here 
that these things may be equaled up and let us have a proper amount of carriagatr 
guns, and emplacements? 

General Milks. That is a matter I have nothing whatever to do with, and I could 
not answer your tjuestion. 
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Mr. Hkmenway. Would it not 1>e a good idea for you to suggest to the proper 
partien that they should send in estimates here to regulate this matter? 

General Milks. I have simply made this suggestion: That you should provide by 
act of Congress that the appropriations be made in such a way that next July or a 
year from next July you will be nble to mount at least all the guns you pay for. 

The Chairman. Let me ask you to carefully examine this bill and communicate 
with the committee touching any disproportion in the estimates which may occur 
to yon; or if you conclude they are proportioned, will you advise us of the matter f 

General Milks. You need not take my suggestions. If yon will simply examine 
the report of the Secretary of War, on the twentieth page he says that at the rate 
the appropriations are being ma<le it will take twenty years to make the guns 
required and seventy years to make the emplacements; and on the next page, ii^yon 
choose to add it up, you will see just where you are; that is, that you have got a lot 
of guns that you can not mount, and the Chief of Ordnance^s rei>ort will show that 
if yon had them all mounted you would have only about eleven rounds of amiimni- 
tion per gun. According to these reports, you will have next July 137 high-power 
guns and only 55 carriages; if you were to order the carriages and emplacements in 
order to render them complete it would cost, I estimate, $3,000,000, and to place behind 
them sufficient anmiunition to make them effective would cost, including ammunition 
for the 84 mortars, $7,000,000 in addition. 

Mr. Bartlktt. Are these appropriations over and al>ove what are already made 
in this billf 

General Milks. These are not appropriations. I am speaking of high -power guns 
piirohased or ordered during the last hve years. 

Mr. Baktlktt. Is there any appropriation to cover that in this bill? 

General Miles. I have not examined the appropriation bill, and I do not pass 
judgment upon it; but I simply take the annual official reports as they have beed 
published. 

Mr. Bartlktt. What I was going to ask you principally was, we want to know 
where we stand, and if we have 113 unmounted guns it is a ridiculous thing and 
ought to be remedied. 

General Milks. It is a fact. We had only three mounted at that time, with the 
exception of one each at the West Point and' Artillery School. 

Mr. Bartlktt. Does this bill provide for it f 

General Milks. I can not inform you. 

Mr. Bartlktt. Would you be wiiling to examine the bill and tell us? 

General Milks. I w<»uld rather it would be referred to me through the proper 
authority, the Secretary of War. 1 have called your attention to the condition of 
affairs as stated in his report and my own. 

Mr. Bartlktt. I think it ought to be remedied as it is a ridiculous condition of 
affairs, it seems to me. 

General Milks. It may not have occurred to you that in order to place these guns 
already paid for, or that will be ready next July, an<l that probably will cost 
$5,000,000, it will cost near $10,000,000 to render them efficient and ready for war 
puriwses. 

Mr. Bartlktt. And they can not be utilized? 

General Milks. You can utilize 24 of them, as you will be able to mount that 
number. 

Mr. Cannox. What do you say as to the possibility of keeping the Ordnance 
Bureau twelve mouths ahead of the Engineer Bureau ? 

General Milks. .Judging from past results the Ordnance will be fifty years ahead 
on guns, thirty years ahead on carriages, and an indeHnite time behind on ammuni- 
tion. If I were goiug to fit out a wagon train I would want the wheels and every- 
thing complete at one time in order to move that train when paid for, and the same 
way with a railroad train. 

Mr. Cannon. But if it took a month to make a wheel and three years to make the 
balance? 

General Milks. I would have them all completed at the same time, and if I 
wanted to move a railroad train I would not want a hundred locomotives without 
cars or cars without the locomotives. You will notice the amount is stated here at 
137 guns, 55 mortars, and 24 emplacements, and that says nothing of the ammunition 
to be used, and the guns, of course, are good for nothing unless you have ammunition. 

The Chairman. The principal suggestion you make is that there is no necessity of 
making any further appropriation at this time for guns, but that the limited appro- 
priations which we are able to make should be directed to bringing up the quota of 
carriages and emplacements? 

General Milks. I do not wish to be understood that I do not think it is necessary to 
make fnrther appropriations for guns. I do think it is necessary for the safety of 
the Government and the country there should be very large appropriations; but 
whatever appropriations, in my judgment, are made, be they large or small, they should 
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be made in such a way that when a gun is constrncted it wonld be ready in all 
itsrequiremente for action. 

The Chairman. In other worda, onr appropriations should be first directed to 
bringing up the quota of carriages and emplacements f 

General Milks. Certainly^ it seems to me that should be the first consideration. 

The Chairman. And to bring up our quota of carriages and emplacemeata to eor 
quota of ffims the amount now required of uppropriatiou will be about ^10,000,0001 

General Mii.ES. To put the guns and mortars upon the carriages and enrplacements 
would cost about )|d,000,000, and the ammunition that should be behind them ready 
for war purposes would cost at least $7,000,000. 

The Chairman. In other words, the first $10,000,000 we appropriate should be 
expended in jproviding the necessary carriages, emplacements, and ammunition, 
iaelnding projectiles f 

General Miles. If yon want to utilize the guns you have already paid for. 

The Chairman. And in your judgment such a course should be adopted! 

General Miles. I think that would be a judicious, businesslike proceeding. 

Mr. Bartlbtt. Is it necessary to spend as much as $7,000,000 on ammunition f 

General Miles. Quite as much. 

Mr. Bartlett. At once, so as to be prepared f 

General Miles. If you want to have 100 rounds beliind each gun. 

Mr. Bartlett. And that would be a very small allowance f 

General Miles. A very small allowance; but if yon will notice the report of the 
Chief of Ordnance this year, he states that if the contracts are completed tiiey will 
have 8 rounds for a certain class of guns, 11 rounds for another class of guns, and, 
I think, 13 rounds for another. 

Mr. BART1.RTT. What I would like to know, Mr. Chairman, is whether f^om yonr 
examination of the bill any part of the $3,000,000 necessary for carriages and 
emplacements is already provided for in this billf 

The Chairman. Oh, yes. 

Mr. Ubmsnway. Is this ammunition to be had readily iu case of emergency? 

General Miles. No, sir. It takes from three to six months to construct the ammu- 
nition, but only a very limited amount can be constructed with the present plants 
in this country. Items of that kind — for instance, ammunitiou aud gun carriages — 
could be constructed by contract, but it takes uenrl^ a ^^ear to make a gun carriage 
and from three to six months to make the annor-piercing projectiles, and it takes 
about six months to make the emplacements for heavy guns. 

Mr. Cannon. Have you progressed far enough in your Board or has the Depart- 
ment progresseil far enough to say that they are prepared to recommend a provision 
of ammunition and shells? I mean now to cover the whole ground which you have 
been talking about. 

General MilBs. They have progressed far enough to adopt what they believe to be 
the best gun, carriages, and kind of ammunition suitable for the purpose as far as 
they have gone. 

Mr. Cannon. I want to know whether it is good policy in the present condition 
of the preparation of ammuuition, shells, and all that includes, to expend $7,000,000 
on ammunition? In other words, have you progressed fur enough so that, say, in 
twelve months one-half of that expenditure would not be obsolete? 

General Milks. We know that we have as ^ood ammunition as the inventive 
genius of man has been able to construct so far in any part of the world, and that it 
can be manufactured in reasonable quantities. You could not make that in any 
great quantity because the methods are secret to some extent, but you conld in 
any reasonable quantities. 

Mr. Cannon. What is the expensive part, the powder or shell? 

General Miles. It is the shell, and the armor-piercing projectile. 

Mr. Cannon. That enables me to ask a question which "will probably illustrate 
what is running in my mind. The Carpenter shell, twelve mouths ago, from my 
standpoint, and what little I know about it« was supposed to be the best shell made, 
whereas I have seen it claimed within the last month the Carpenter shell was qnite 
antiquated, and some other superior shell which throws it away in the shade has 
been produced? 

General Miles. There are always reports of that kiud about some powerful engine, 
or some great power that can destroy armies and sink fleets ; many improvements are 
being made, rhere are many improvements iu armor and armor-piercing projectiles. 

Mr. Cannon. This shell I speak of, according to the newspaper accounts, was 
tested somewhere, down the Potomac, possibly? 

General Miles. I presume you refer to the cast-iron shell with a steel point. 

Mr. Cannon. I think the reading of the newspapers says that the Carpenter shell 
was not of much account as compared with it. 

General Milks. The Army use^ a difTereut shell from the Carpenter shell, which 
has been found to be very effective and equal to any kind that lias been mannfte- 
tured so far. 
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The Chairman. Bearing on that point, take the case of New York Harbor. Suppose 
an invading fleet was approaching that harbor. N(»w, eliminating iVom the qnestion 
the shot that might be tired by one of onr guns there to get the proper range, for 
which anv kind of shot would answer, how many of these modern projectiles would 
Odie of these gnns, in all reasonable probability^ fire at a ship while she was 
approaching, passing, and alter she passed f Do yon believe it would Areas many at 
ik hftif a dozen ? 

General Milks. It certainly ought to Are many more. 

Mr. Cannon. There would be some tired to locate the rau^e? 

General Milks. Certainly. 

The Chairman. Aside from locating the range f 

Captain Aykrs. They can tire ten shuts in about tifteen minutes. The range is 
^iven by range tinders, and you get that almost exactly without any firing of hots. 

General Mu.KS. They have tired 33 rouuds per hour and also at tlie rateof 40 
ronnds in sixty minutes with these modern 10 and 8 inch guns. 

The Chairman. Evidently there is a considerable variety of opinion of the quan- 
tity of ammunition to be used under the circumstances I have suggested, which, of 
conrse, is a practical illustration. 

General Milks. The range of modem guns is about 12 miles. Suppose they open 
fire when a fleet is within 10 miles and they continue it until it in 5 miles beyond 
the tortiflcation; that leaves your fleet under tire for 15 miles, and they certainly 
onght to Are a great many shots in that time. 

The Chairman. In your judgment would shots be Hred at that distance of 12 milesf 

General Milks. 1 think it would 1>e certain they would open fire perhaps at 8 and 
10 miles, bnt probably not at the extreme distance of 12 miles. 

The Chairman. That is, for the purpose of doing elfective execution f 

General Milks. Yes. 

The (Chairman. Now, then, witli respect to the ammunition fur these tield and 
siege guns 

Genera] Miles. Excuse m« for a moment. The mortar fire has a range of 6 miles, 
so that when your ship is within 6 miles of the mortar battery it ran open fire and 
the ship would have to pass over a distance of 12 miles before getting out of the 
range of these mortars. 

T%e Chaiiimak. Now, with respect to these field and siege guns which have been 
the subject of consideration. Suppose that five or six years ago we had made such 
equipments of ammunition that you suggest, would this not, as a matter of fact, be 
entirely out of date now? 

General Miles. No, sir. Regarding siege guns and sieji^e howitzers ^"ou will notice 
that on page 47, report of Chiefof Ordnance, they are in similar condition to the high- 
power guns. Regarding field guns, they were found very effective five years ago 
with the ammunition used at that time. 

The Chaiilmax. With th<^se metal cases for metallic cartridges which are in vogue 
DOW and which were not in vogne then ; in other words, has not the ammunition 
been entirely changed? 

General Milks. Not entirely changed. Some improvements have been made. If 
yon take the ammunition for the rifle mortars there has been scarcely any improve- 
ment. 

The Chairman. But in respect to these Held and siege gnus? 

General Mii^s. A large amount of field ammunition was found to be defective 
about two years ago and some improvements have been reported, but the same guns 
are effective with perfect ammunition. 

The Chairman. Is not the ammunition which is in contemplation now in these 
metallic cases entirely and essentially different from what was in vogne, say, five or 
•ix years ago, and are not the old guns being changed to adapt them to this new 
ammunition? 

General Mileh. There has been some change of ammunition. The Board of Ord- 
nance and Fortification has made allotments for the alteration of three 3.2-inch 
field gtins, model 1895, for the purpose of adapting these guns to fixed ammunition 
and to ascertain which type of mechanism is best suited for the purpose. Please see 
page 51, Report Chief of Ordnance. 

The Chairman. I understood the field and siege guns were being altered? 

General Miles. Field guns may be changed somewhat to make them suitable for 
metallic ammunition, but that does not prove that they are not efiective with the 
same ammunition with which they were supplied five years ago. 

Mr. Cannon. Here is a question I want to put down, and then I want to ask two 
or three qnestions without putting them down. Have you examined the estimates 
from, the Ordnance Bureau and the Bureau of Engineers? 

General Milks. I examined the main estimates which were made, the annual esti- 
mates in the aggregate amount. 

Mr. Cannon. As submitted? 

General Milks. Yes, sir. 
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matefl were $7,300,000, and the appropriatioiiH $2,200,000; for 1893, the eHtimatee were 
$8.:M)0,000, autl the appropriation was $2,700,000—1 will not go fnrther back than 
that. Now the estiniatca for 18.M7 are $7,414,000. Now then, taking into consider- 
ation the (lerfeuse of the cionntry and the fortification of the Heacoast as well as the 
preaent defenses of the conntry nnder all the conditions, snppose it is the sense of 
Congress within the next fiscal year to expend $7,414,6:^3 for guns and fortifications 
and ammunition, including field and siege guns, if that is intended, is it practicable 
within the next few days for you to cousiut with the Secretary of War, you being the 
General of the Army, and to practically |;ive thin committee a revised eMtiinate as to 
how this money shall be apportioned to the various arms of the service? 

General Milbs. As the Secretary has made this estimate, I think it a (juestion that 
■honld be properly asked the Secretary and not myself. 

Mr. Cannon. Well, I wish you would take that question down, and the answer, and 
call the Secretary's attention to it. 

(General Milks. You can send it to him, and when he calls my attention to the 
matter 1 will give the best information I have to ofi'er. There will not be any want 
of harmony, I think, but I would rather have it come that way. 
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REMARKS B7 A. H. EMERY, ON AMENDMENT A, PROPOSED 37 

HIM TO FORTIFICATION BILL. 

In regard to this anirndmeut which proposes first to raise tlic amount from 60 to 
85 per cent, to be advanced toward paying for the carriage and its foundationB, I 
should state that my original propositiou was that X5 per cent of the $110,000 to he 
paid therefor should be ailvanced to me iis the work ])rogrcs8ed, and the balance 
when the carriage was completed and accepted. These advances, however, were none 
of them to be made for drawingn, designs, superintendence, or for the construction of 
the foundations, but are made only upon accepted castings and forgings and other parts 
of the metal work by me, an advance being nuide of so much per pouml when 1 accept 
these materials for the carriage, and an additional amount when they are inspected 
and accepted for the work, with a small addition when they are erected, with a stip- 
ulation in my letter that, all of these advanc«^ should not exceed 85 per cent of the 
amount to be paid for the carriage and foundations. It will be Heen, if the cost of 
designing and making the drawings of this carriage are taken int-o account, together 
with the foundatifuis which I must build, that independent of the actual construc- 
tion of the carriage itself, I have to expend a large sum of money on which no 
advances are made <lirectly whatever; besides pattern work has to be made, and a 
very considerable sum of money (several thousand dollars) expended for a special 
plant for making part of this work, no plant in the country to-day having suitable 
facilities therefor. 

In regard to not being refpiired to return these moneys advanced, I shonid here 
state that the Government has in general, without exception, paid for all these 
experimental gun carriages made for it, and for all the large experimental guns 
made for it under contract; such payments having been made universally and in no 
case re(|uired to be refuiuled, whether the carriage or gun was found to be suitable 
for service use or not. lu the [iresent case the foundations for this cjirriage, which 
are very deep, heavy, and expeuHive. are required not simply for temporary tiring, but 
are to be suitable for the permanent use of this carriage, which is not the case in 
regard to any other of the experimental carriages. They have all been put in simply 
for the temporary firing, and are of no use for pernmnency or service. The tempo- 
rary foundation is a much cheaper one. This foundation, which goes down into the 
ll^ound many feet, has to be raised above the ground siifticiently to put the axis of 
the trunnions of the gun when in firing position 30 feet above the ordinary. suHaoe 
level. They are made of steel and masonry, and the part extending above the ordi- 
nary surface c»f the ground is 48 fe(>t in diameter. 

Owing to the provision in the present contract of having to return the moneys 
which nniy be advanced on account of the carriage and foundations, in case the car- 
riage is not accepted, I have been unable so far to get a suitable party to build this 
carriage, as the amount of money to be furnished to build this work of the quality 
which I require even now, in aildition to what I have already spent, which is many 
thousand dollars, is so much larger than the amount to be advanced that the parties 
who want to do the work of construction, and whom I wish to have do it, do not 
feel justified in taking the additional risk of having to pay back these a^lvances which 
they feel it is unjust of the (government to re(|uire. 
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I will here state that the quality of work required to make this carriage what I 
think it should be for its easy, quick, and ]>erinaueDt working is very much better 
and more expensive than that in any of the carriages yet made; and it is partly on 
this account that I wish the premium to be paid for rapid firing as I have asked, 
should it be earned. While it is my purpose to do this work in the best praotieable 
manner, the work can be done better with the premium tlian without it. The effort 
of the subcontractor who makes different parts of this work is in general to get the 
work oHf his h?iuds and get his m mey therefor; but with this premium in view I 
oan make term) for the construction which will make him more cireful of the quality 
of the work and more willins^ to add all those nice details to mike the quick, per- 
maneut, and successful wurkin>; of* the carria«<e in all the directions which are 
desir<ible; and to this extent and for the^o reasons the Government will be much 
the gainer by otfering the premium, whether it shall be earned or not, but which is 
not to be paid unless earned. 

Under tne present contract I am not bound <»r expected to furnish the loading 
Apparatui, but it should be furnished with the carriage; and as I wish to make the 
carriage and this loading apparatus, we will be able to tire the ^un much more rapidly 
thau we will without the loading apparatus and the suitable construction of the 
oarria^^e for the use tliereof. This carriage when so constructed becomes a type of 
the others which may be furnished thereafter like it, and they, without the premium 
to be paid on them, will, if the premium is put upon this, have the benefit of these 
aids to rapid firing; and so the whole gun, carriage, and foundation, with its pro- 
tecting pit, will be made more valuable by now otl'eriiig the premium. I should here 
state tnat no premium is to be paid unless the ratn of firing oxoeeds fifteen rounds 
per hour from one gun, which is a little more than they were able to do last fall when 
the Board Hi'ed two I2-iuch rifies mounted on the Abbott lifts for rapidity of fire. 
Thus this one gun is required, in order to get a premium, to do more work per hour 
than those two guns did. 

I should further state that in the case of the second 10-inch (Gordon disappearing 
gun carriage and in the oise of the sec<md 10-inch pneumatic disapjiearing gun car- 
riage the premiums to be paid are fixed at $2,000 per round for each round which they 
could fire over ten rounds per hour, while in my case, with the 12- inch carriage, I 
get no premium under the terms of this smendment unless the rnt« of fire exceeds 
fiftfien per hour, which, as I have state<l, is donble that which they get when firing 
Arom the Abbott lift, which raises the gun 14 feet, as does my carriage, while the 
Gordon and pneumatic carriages only raise the lighter 10-inch gun about 8 feet. I 
am thus required to fire this larger gun not only more rapidly, but to raise it much 
higher than they do in order to get the premium. 

In regsrd to its rapidity of fire as between the two sizes of guns, I should state that 
in firing the 10 and 12 inch guns fVom the 1>arbette carriages under the directions of 
the Boar I last summer for the purpose of determining their relative rapidity of fire, 
it was found that the 10-inch gnu could be fired nearly twice as fast as the 12-inch. 
This, with the other reasons I nave given, it seems are qnite sntficieut for fixing the 
amount of this premium, if it should be earned at all, at donble the rate per shot 
which was paid for the lO-iuch carriage rapidity test. The amount of work to be 
done to raise this gun 14 feet, instead of the lighter lO-inch 8 feet, is a little over 
three times as much. But in the case of firing the lOapd 12 inch guns from the bar- 
bette carriagoB, neither is raised at all, and yet they were able to fire the lO-inoh 
nearly twice as many rounds per hour as the 12-iiich. It will be seen, therefore, thai 
from all standpoints what I have to do to earn the premium is much in excess of 
what any of the others are rcciuired to do. 

AMKNDMKNT A PHOPOSKD BY A. H. R.\fRRV To TIIK FOKTIKICATIOK BILL. 

That in the act making appropriations for fortifications and other works of defense, 
for the armament thereof, for the pmcnrement of heavy ordnance for trial and serv- 
ice, and for other purposes, a]>proved February 18, 1^3, the paragraph beginning 
with the words '' Of the one hundred and teu thousand dollars'' and providing for 
terms vf payment for the 12-inch elevating gun carriage to be contracted for with 
A. H. Kmery under the provisions of said act, be, and is hereby, amended to read 
as ftdlows: 

<'()f the one huntlred and ten thouHand dollars to be paid for the carriage and its 
foundations, eighty-five per centum shall be paid in partial pavinents as the work 
processes, in accordance with the proposals submitted by A. H. Emery to the Board 
In his letter of January 21, 1803. And no bonds shall be rec|nire«l for the return of 
this money if the carriage is not accepted. The balance of the one hundred and ten 
thousand dollars shall be paid as soon as the test is completed and the work found 
to be done according to contract. Of the twenty thousand dollars to be paid for the 
testing of the carriage, three-eighths Hhall be paid the contractor when the prelimi- 
nary tests are completed, and the other five-eighths shall be paid to him proper* 
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iionftlly m the fifty ronnds for proof are furnished ; and the 8ecretary of War ia 
hefeby authorized and directed to enter into a supplementary contract with the con- 
tractor for this carriage, for the supply by him of a loading apparatus to go with 
and belong to the carriage, and to be furnished therewith as a part thereof and 
witiiout any extra tsharge therefor. 

*' And this supplementary contract shall provide that in testing the carriage, at 
least ten rounds shall be fired for rapidity of fire, under circumstances as fair to this 
oarriaee and its contractor in all respects as have beeu accorded to the contractor of 
*ny other disappearing carriage, with the proviso that should the gun be able to fire 
these ten rounds at a rate of rapidity equal to or exceeding fifteen rounds per hour, 
that payment shall be m.ide at the rate of four thousand dollars per round for each 
rouna over fifteen per hour which such test shows tlie ^un can be fired on this car- 
riage: and the amount of the premium which siiall be tound due and payable under 
this clause of the contract shall be paid as sotm as the test shall determine the amount 
so to be paid." 

REMARKS BT A. H. BMER7, ON AMENDMENT B. PROPOSED B7 

HIM TO THE FORTIFICATION BILL. 

lu regard to this amendment, which provides for a contract with me for a 10-iuch 
elevating or disappearing gun carriage, I should say that primarily the Board, for 
good reasons, objected to ordering a 12-inch and lO-iiich disappearing carriage, both 
of one make, until one at least had been constructed and tested to show some of the 
advantages of that syst-eni; but the large amount of time that lias elapsed since the 
ordering of the 12-inch, caused first by the difiicult'es of designing the carriage 
properly to fulfill the conditions fixed for its working, and the time elapsed since 
those designs were completed, owing to the re(|uirement that I should give bonds to 
return the money which might be advanced on the carriage and fouudati<»ns in case 
of nonacceptance,' both make it more desirable to at once order the 10-inch without 
waiting to complete the 12-inch. 

I may here state that the difiiculty of designing the 12-inch was very greatly 
increased by that reciuirement ot the lioard which provided that while the carriage 
should raise the gnu 14 feet from loading to firing position, the muzzle of the gun 
should, when being loaded, stand not more than 1 foot from the parapet, and that 
the crest of the parapet should not be rounde<1 ofi', as has been done for other carriages, 
«ven when standing much farthtr therefmm. 

The time has arrived when the Department is desirous of ordering quite a number 
of both 10 and 12 inch disappearing carriages, and were my 12-inch carriage now 
finished and tested and foun<l to be very satisfactory in general and most all nartie- 
iilars, still the Department would not order service carriages for the 10-inch guns 
to be made on this plan until the 10-inch model had been made and tested. This car- 
riage has a number of particular advantages over any yet tested, among which I 
may mention that both gun carriage and gunners are much better protected in action 
than with any other carriage which I know of^ and that the gun and carriage are 
better protected from the elements than are either the guns or carriages made on 
the other plans. 

Tliere is not only better work in this carriage than in the others, but it has many 
little aids for ease of manipulation, rapidity of fire, and permanence of easy action, 
which the others have not; and should the result prove that after testing this it may 
be found desirable to order for service some carriage which may bo either cheaper or 
simpler in construction, still this money will have ueen well expended, as every new 

food design put into use shows other inventors and builders how to improve their 
esigns and constructions, even if they do not copy my details. 

The cost of these trial carriages does not at all show the cost of the service car- 
riages. In my case I have to make preparation for some special plant for the experi- 
mental carriages, which the other builuers did not have to do. 

All the other carriages required simply temporary platforms and foundations to be 
tested on, while this requires much larger and heavier foundations erected suitably 
for permanent use. The first ]>neumatic carriage — ami the second also, I think — 
was $48,000, exclusive of foundations and testing, wliile the first Gordon carriage 
was $57,500, and the first 10-inch Kutfington-Crozier was about $43,000, these prices 
being for tlie carriages constructed and delivered at the shops where built, and not 
therefore including the cost of trans])ortation and erection, which was several 
thousand dollars more for each. The pneumatic and the (iordon each raised the 
carriage about 8 feet, while the Bufflngton-Crozier 10-inch raised it only about 6 
feet 8 inches, the Government f\irnishing the design therefor and taking all respon- 
sibility of breakage and repairs and suitable action. 

The pneumatic and RuflSngton-Crozier carriages furnished, each gave a horizontal 
traverse in action of about 120^, while my carriage will revolve 360^. This in many 
cases enables one gun to take the place of two. The raising of the gun about 12 feet 
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S'ven mnch better protection to the gun, carriage, and men that operate it tb&n ^'^ 
kve in the caae of the Buttington-Crozier which raises the gun bnt 6 feet 8 ixielica 
This Buffington-Crozier 10-inoh which raises a 30-ton gun 6 feet 8 inches, when fte0t<*« 
for rapidity of horizontal traverse, rotated at snch a rate of speed when oper»fto<l bj 
four men to traverse it, that ten minutes would be reciuired to rotate it 24(P — ^that i« 
120^ and back again — while in the case of my 12-incn which raises a 52-tou K'oa I^ 
feet, four men will rotate it 360^ in one minute, and in the case of the lO-incE, s^ili 
more quickly. 

In regard to the premium for rapid ftring, it will be noticed that I get no precuiniii 
at all unless the rate of tire reaches more than 20 rounds per hour, while in the cms« 
of the Gordon and the pneumatic carriages their premiums are for eacli shot o^-er K^ 
rounds per hour, so that unless I tire at double the rate of speed they are re<|uireci 
to I get no premium; and yet the ottering of this premium, as I have before 8t;sftC<e4l, 
enables nie to build a better carriage and to bring out and put into use devices ^r-liich 
will help other builders and iuventors 

I may here remark that the 10-incb carriage, the design of which I have alreiMly 
commenced, will be mnch simpler than the 12-inch, and has already proceedect far 
enough to show me wherein I might very considerably improve that; and it is a1 moftt 
certain that to complete thedesip;n of and test this l(j-inch carriage will enable uie in 
building additional 12-inch carnages to make them better and cheaper than I couIU 
do without the knowledge to be gained by this additional experimental work. HTbia 
is an additional reason why this carriage should be ordered at this time. 

In regard to contracting dire<'tly with me, without advertising, for this carriaige^ 
I inclose a copy of a letter from General ^chotiehl, the former president of the Boar«) 
of Ordnance and Fortittcation, the last paragraph of which reads as follows: 

''I also concur fully with 3'our suggestion thnt in the proposed amendment there 
be inserted after the word 'contract' the words ' without sulvertising, with A. M. 
Emery.' There is manifestly no possible reason for advertising for proposals io a 
case where no other person can possibly enter into the ccmtract intended to be made." 

This letter bears date January 27, 1893, and refers to the contract to be given tor 
the 12-inch elevating carriage. 
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To enable the Board of Ordnance and Fortitication to procure and test one teu- 
inch elevating carriage of A. H. Emery's design, seventy-tive thousand dollars, or so 
much thereof as may bo necessary; and the Secretary of War is hereby authorized 
and directed to contract, without advcrtiHing, with A. H. Emery for this carriage, 
and test it, the same to be built, erected, auid tested for a sum not exceeding seventy- 
five thousand dollars, which price shall cover the cost of the carriage erected, witli 
permanent foundations suitable for its use as a service carriage, and including all 
the powder and projectiles necessary for its preliminary test by the contractor, and 
fifty additional rounds for proof, to be tired under the direction of said Board of* 
Ordnance and Fortification, and in the presence of the said Board and the inventor, 
or his authorized agent, due regard being paid to suggestions offered by him with 
regard to making such test; said price also to cover all sucli repairs and changes, if 
any, as may become necessary to have the whole carriage in good working order 
after the preliminary test and the test of fifty additional rounds for proof. It shall 
be constructed on the general plans put before the Board by A. U. Emery, and 
described \>y him in his letters to the Board, under dates of November sixteenth and 
December twenty- fourth, eighteen hundred and ninety-two, and January twenty- 
first, eighteen hundred and ninety-three. 

For the purpose of facilitating the more ready, satisfactory, and quick construction 
of this carriage and its foundations, the inventor is at liberty to make any and all 
such changes in the design and specifications for and the construction of this car- 
riage, at any time on or before the completion of the test, as he thinks are desirable 
for the ntility and use of this carriage or repetitions thereof, or which shall facili- 
tate the early completion and successful test of this carriage, which changes or 
alterations shall all be made at his expense; bnt no such changes shall be ma<le iis 
will render the carriage unable to fulfill all the rec^nirements in kind set forth by 
the Board as necessiry to be observed and maintained for the construction sail 
use of his carriage and its foundations in their letters to the inventor of dates August 
seventeenth and November seventeenth, eighteen hundred and ninety-two, fixing 
the engineering conditions which must be fulfilled and observed in constructing the 
carriage and its foundations (but with the difference that this carriage shall raise 
the gun about twelve feet instead of fourteen, as the twelve-inch gun does), unless 
changes in some of these requirements are sanctioned by the Board. 

Of the price of this contract, sixty-one thousand dollars shall be for the carriage 
and its foundations erects, including all changes and repairs, and fourteen thou* 
sand dollars shall be paid the contra<'tor for the preliminary testing of the carriage 
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and for the powder and projectiles to be fnmiehed by him for the fifty rounds of 
proof test. Of the sixty-one thonsand dollars to be paid for the carriage and its 
fonndations, eighty-five per cent shall be paid in partial payments as the work pro- 
gj^maeBf in accordance with the proposals submitted by A. H. Emery to the Board in 
niB letter of January twenty-first, eighteen hundred and ninety-tnree, which is to 
l^ovem the conditions of advance payments proposed for the twelve-inch elevating 
carriage. Bonds shall not be required for the return of this monev if the carriage is 
not accepted. The balance of the sixty -one thousand dollars shall be paid as soon 
as the test is completed and the work found to be done according to contract. Of 
the fourteen thousand dollars to be paid for the testing of the carriage, three eighths 
shall be paid the contractor when the preliminary tests are completed, and the 
other five-eighths shall be paid to him proportionally as the fifty rounds for proof are 
furnished. 

Should any damage be done to the carriage during these tests by the bursting or 
overloading o( the gun which is being fired thereon, or by other guns or projectiles 
beine tested, such damage shall be made good to the contractor by the Govemuient. 

This carriage shall be able to train the gun for firing at all angles from five degrees 
depression to twenty degrees elevation, and have an all-around fire of three hundred 
and sixty degrees. 

In the fifty rounds for proof, the charges may be anything the Board may prescribe, 
from one-half to the full amount of the service charge of powder, which shall be of 
a kind to give in no case more than twenty per cent in excess of the ordinary pres- 
sures in the chamber of the gun with the service charge now used. 

And this contract shall provide that in testing the carriage at least ten rounds 
shall be fired fur rapidity of fire under circumstances as fair to this carriage and its 
contractor in all respects as have been accorded to the contractor of any other dis- 
appearing carriage, with the proviso that should the gun lie able to fire these ten 
rounds at a rate of rapidity equal to or exceeding twenty rounds per hour that pay* 
ment shall be made at the rate of two thousand dollars per round for each round 
over twenty per hour which such test shows the gun can be fired on this carriage; 
and the amount of the premium which shall be found due and payable under this 
clause of the contract shall be due and payable as soon as the test shall determine 
tl|e amount so to be paid. 

Headquarters of thk Army, 

Waskinglofif D. C, January ;?7, 1S9,1, 

Sir: In reply to your communication of this date, in duplicate, one of which is 
herewith returned to you, I have to say that in your interview of the 25th instant 
with the Board of Ordnance and Fortification, you left the impression that it mat- 
tered little to you whether you received part payment as the work progressed, giv- 
ing an indemnity bond satisfactory to the Secretary' of War, or received the whole 
amount after the completion of the tests, in the event of the carriage passing those 
tests in a serviceable condition. Hence, the Board, considering that it would entirely 
do away with any legal complications relative to the giving of the bond, or recovery 
under the same, deemeil it expedient to suggest that payments be made only after 
the copipletion of the test, conditioned upon the carriage being then in a serviceable 
condition. 

Although the Board is not now in session, and I can not therefore formally obtain 
an expression of the views of the Board on this subject, in view of the considerations 
stated in your oommunication of this date, I think it may be assumed without doubt 
that the Board can find no objection whatever, if Congress should see fit to provide 
in the appropriation act for partial payments as the work progresses, in accordance 
with the proposal submitted by you to the Board. 

I also concur fully with your suggestion that in the proposed amendment there be 

inserted after the word ''contract^' the words ''without advertising, with A. H. 

£mery." There is manifestly no possible reason for advertising for proposals in a 

case where no other person can possibly enter into the contract intended to be made. 

Yours, very respectfully, 

J. M. SCHOFIBLD, 

Major- General Commanding the Army, 
President Board of Ordnance and FortificationB^ 
Mr. A. H. Emery, 

1345 L iireet NW.y Washington, D, C. 
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Monday, March 9, 1896. 

Hon. Heury W. Blair, Mr. J. H. Brown, and Mr. A. W. Porter appeared before the 
committee. 

BROWN SEGMENTAL TUBE WIRE GUN. 

STATEBCBN^T OF HON. HENRT "W. BL A.IR. 

Mr. Hlnir 8aid: 

Mr. Chairman ani> Gentlemen of the Co.mmittee: I want to occupy bat a 
very few moments and then desire to give an opportunity for these parties to present 
their own matter. The Brown segmental tube wire gun is a fi^un which they think 
ia to replace the old method of the built up guns and all other wire-wounid guns. 
It is already in the matter of gun construction of the futum a question between wire- 
wound ^uns rather than between the built up and wire-wound system, for among 
experts it has come to be conceded pretty generally that the wire- wound system gives 
greater efficiency, with greater economy of construction, and on the whole bj far the 
most serviceable gun. 

The gun is the great weapon. It rules the world. All military appropriations 
present and future will be wasted unless they center around the beat gun. Hence, 
money si>ent in Judicious experiments is the most protltably expended of any. The 
Board or Onlnauce and Fortifications was establisued to enable the Government to 
^vail itself of the inventive genius of the people, which has always been its greatest 
resource in war as well aa in peace. 

We desire that the appropriation for the Board of Ordnance and Fortificatiooa be 
increaned beyond the ordinary estimate of $100,000, so that if, in its discretion, it 
should think it wise to build a Brown wire gun in order that its qualitiea may be 
tested, the Board may bave the mean*! and power to do so. 

Now, this is a gun which was invented by Mr. Brown six or seven years ago, and 
its principal peculiarity, compare<l with other wire-wound guns, is in the segmental 
feature. The bore, upon which the wire is wound and which gives stiffness and 
longitudinal strength to all guns in the wire-wound system, is mannfactnreil ia 
longitudinal segments. They made one of the 5-inch guns, and the segments were 
theniHclves about 5 inches in radial thickness, corresponding or nearly correspond- 
ing to tbe caliber of the gun itaelf. That gun was built in 12 segments. It was 
first planned to be built in 72, bnt they thought they could get the necessary atiff- 
ness and longitudinal strength by making it in 12, and, of course, it was a much 
cheaper manufacture. They built it 20 feet, nearly, in length (19 feet6 inches), which 
is a very great length for a 5-inch gun, as a built-up gun could hanlly be constructed 
that leugth of that caliber. I believe it to be a general rule that the greater tbe 
length tne better, becanse the greater the impetus to the projectile the longer it ia 
impelled by the force behind it. 

The stiffness or strength of the gun is, as I said before, in the segmental bore, and 
that is in lon^itndin^ pieces, which, being applied to each otner, fit perfectlTt 
and then the winding is on the surface of this segmental cylinder. First, the eads 
are fastened together by a muzzle nut and a breech nut, as it is called, and the wind- 
ing is between the two, the wire being under a tension of 650 pounda. With tkis 
gun tests have been made which attained a muzzle velocity of over 3,200 feet per 
•econd, and the built-np system, in fact with almost any one of the other wtre- 
wound £[un8, not exceeding 2,000 to 2,200 feet per second is considered doing excel- 
lent business, and I do not Know of any gan, even when it was strained exceptionally, 
which has attained a muzzle velocity of more than 2,500 or 2,600 feet. This guo, on 
the other hand, has actually attained 3,200 feet per second, and a little in exoeaa of 
that. Of course, that is the most efficient piece of ordnance which strikes the hard- 
est blow. The force of the blow of tbe projectile is in proportion to tbe square of 
the initial or muzzle velocity. Now, they are confident that, with their gun properly 
constructed, they can obtain a muzzle velocit}* of 4,000 feet and more. 

The Chairman. The square of 3,200 feet would be over 9,000,000f 

Mr. Blair. It would be as the square of 2,000 feet is to the square of 4,000 feet, or 
as a proper comparison based on well-ascertained facts, the aotnal striking power 
would be as the square of 2,200 is to 4,000, the propt>rtion of 4,840,000 to 16,000,000, 
and they have already demonstrated a muzzle velocity of 3,200, which is the pro- 
portion of 4,840,000 to 10,240,000- over 2 to 1. Now this 5-inch gun, which they 
built wholly at their own expense, was tested partly at the Government's expense, 
and that gun was discharged 216 times. All these figures are the Goverumenrs own 
records. It was tired some six or eight times before it passed into the possession of 
the Government, and it was their first gun, built under great difficulties, and one of 
the segments was imperfectly annealed and they were very shy about putting it into 
the gun, but these gentlemen had raised their money with great difficulty and they 
were anxious to get some test, so they allowed it to go in. 
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On, I believe, the sixth discharge before they turued it over to the Government 
their powder, which wa« a d«w powder, developed tome stranjKe imperfection, which 
they nave obyiated, I think, in that style of powder since. The carriage was kicked 
in all directions, and there was a terrific demonstration. They had the idea that 
their gau was all blown to pieces; bat when they netamed to where it was they 
fonnd the gun was all right and could not see any difflcnlty whatever with it, so 
they went on and firetl it a few more times, and then turned it over to the Government. 
It was discharged 192 times, I believe, by the Government, or 196 times, and often 
St enormous pressures, one, 1 think, being about 97,000 or 98,000 pounds to the square 
inch (the conditions of the test reciairin|[ only 50,000 at the highest), nearly double 
the pressure that had ever been obtained in any other gun on the face of the earth — 
wire wound or of any description. And those higher pressures ranged all the way 
from 48,000, eO,000, 80,000, and 88,000 pounds up to this enormous one I mentioned 
so that, as the Ordnance Department in its report says, ** it exhibited very greai 
•ndoranee.'' 

Well, I will say on the two hundred and eighth discharge, including those before 
thev turned it over to the Government, they noticed, Just forward of toe trnnnion«| 
a little smoke; and there is a peculiarity in the construction of this gun, which I do 
not need stop to explain now, which gives very great strength in regard to the way 
it hangs OB tne tmunion. There is a trunnion Jacket which incloses thegun so there 
is no strain upon the body of the gun from the kicking to the rear as the gun flies back 
and forward within the trunnion Jacket, so the entire force which we mU kicking— 
as we boys talked about when we were shooting squirrels — is transmitted to the breeeh- 
hloek, and there is no strain upon the gun at the trunnion at all. But. as I say, on this 
4iaebarge just forward of the trunnion block there was seen a slight amount of 
powder smoke escaping, and thereupon they took the gun apart and tney found that 
the Uner, originally less than half an inch thick, and which was simply put in to 
guard against scoring and erosion, and extended about one- third the length of the 
gun, was cracked in two places, one of them about one-fourth of an inch wide, and that 
one of the segments was broken at the point where it was supposed to be imperfecldy 
annealetl ; and it was apparent to the engineers and those who had been familiar 
with its construction — Mr. Brown, Lieutenant Whistler, and those who knew about 
it— from the appearance of the break, that that segment bad been cracked some con- 
siderable time before the final disharge, and they think it was cracked away back 
at the original discharge I first referre<l to, before it was turned over to the Govern* 
meot at all. 

At all events it had been flred and subjected to very great pressure after this seg- 
ment had been broken, so that the experiment with that gun demonstrated that even 
with the segment thus disabled it had a longitudinal strength and power and stiff- 
ness necessary to endure these most extraordinary high pressures and to attain these 
most extraordinary muzzle velocities, although ordinanly it* it had been a built-up 
gun, it would have been blown to pieces and would have been entirely disabled. 
Now they have got that gun with all the wire as perfect as it ever was, and with 
the other eleven segmentK, so that it is only necessary to supply the other HCg* 
ment and it is as good a ^un as it ever was. I speak of that because if jou shouM 
decide upon the construction and use of the Brown gun in the future it is apparent 
that even disabled guns retain great value. 

Now, this liner was the only protection that it had between the powder and the 
projectile and the bore of the gun during the larger number of these discharges, and 
that liner was originally less than halt an inch in thickness and had never been 
expected to endure this scoring beyond l.'>0 discharges, and then a new one was to be 
snbstitnte<l by the conditions of the Government test; but it kept on doing it right 
along and right along until they came to the conclusion that this gun would stand 
anything on earth, and so t^ey tired it sixty-odd discharges beyond what it was 
originally designed for, at pressures far beyond the test conditions, until at last the 
liner di<l break and they discuvered this defect in the main part of the gun itself 
which had been there while the gun vras being subjected to these terrible strains. 
It is a libel to say that this ^un ever failed. 

Mr. Cannon. Was this a 5-iuch gun f 

Mr. Blaik. Yes; that first 5-incn gun. As these experiments were going along, 
the Board of Ordnance said they ought to have, before acting with reference to the 
great mass of gun construction, a model type of a 10-inch gun, and they decided, if 
they could ^et the money, to build one of tnat description. So the 5- inch gun was 
abandoned for the time being. These parties supposed it was to be done, 'fhe Gov- 
ernment was appropriating tor wire-wound guns, the Crozier and Woodbridge gun, 
and all that kind of thing. But these people had built their own gun and they had 
been encouraged by General Ben6t to bring in a model of the gun — say, an inch in 
diameter — which they did, and he said he had no doubt the Government would build 
a large gnu of their system. However, the appropriations had fallen out before they 
could get in on it, so they built the 5-inch gun with funds which were raised by 
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themselve:). There is an association of soiui3 300 or 400 meu who subscribetl to this 
from $L0D,00D to $150,000, and as far as I know nobody has ever put more money into 
an effort to develop a good gun for the United States than these private individuals 
have; certainly nothing like it in the way of a large ordnance gun. 

I was saying the Board of Ordnance decided by a vote, as the record shows, that 
they designed to build one of these 10-inch guns, but the Chief of Ordnance and Mr. 
Cro'zier, a man inside of the Army, have been at work upon the Crozier gun, and all 
the money has gone and is going in that direction, and the other guns which they 
have exploited, the Woodbridge gun, etc, so it has been impossible so far to get 
anything done to help these people. Less than $10,000 has been spent in testing and 
on a carriage for the Brown 5-inch gun. 

Mr. Cannon. Right at this point, in the last report of the Board of Ordnance and 
Fortification, I see in reference to this report, " Brown lO-iuch segmental wire gun, 
action postponed." Does that mean the building or testing? 

Mr. Blair. 'The tents are all over, because when this gun failed in the way I 
described to you, which was really a success, it had then demonstrated great excel- 
lence, but which the Chief of Ordnance says, without explanation, is a failure; and 
the other, the Cro/Jer gun, he seems to think is good enough, and he said to me per- 
sonally that the other gun was good enough and that it was powerful enongh, and 
that in regard to these claims of great velocity and of great power, even if they weru 
true, they did not need so strong a gun. He seems to be well satistied with our 
present guns. 
" Mr. Cannon. Who said that! 

Mr. Blair. The Chief of Ordnance, General Flagler, in conversation with nie in 
this city since this session commenced, as I understood him; so that I am satisfied 
that nothing will be done by the Chief of Ordnance to facilitate the ascertainment 
6f whether this is a better gun than the country is now constructing without action 
by Congress, in which case he would, of course, faithfully carry out the law; and I 
think he considers the cost of construction still an open question. 

Mr. Cannon. The object of your application now is, instead of relying on the Board 
of Ordnance and Fortification for the authorization of the building of this gun, you 
want to present the matter to the committee with a view of direction by legislation f 

Mr. Blaik. No, this is what I wish to do. General Miles says in his testimony 
before Senator Squire's Coast Defense Committee, and I presented this matter to 
Qeueral Miles and he has gone over the subject, and I am satisfied that General 
Miles thinks it may prove to be a better gnn than the country has got — that the 
Brown wire gnn is "a valuable system." The Board oT Ordnance and Fortification 
is made up partly of new men, and partly of old meu and I do not know whether to-day 
it would be in favor of constructing this gun or not, but I am satisfied that General Miles, 
who is President of the Board, thinks that the country orght to find out what kind of a 
gun it is, and what I want to :isk the committee is this, that you will put the appro- 
priation that is to be available to the Board of Ordnance aud Fortification at a sum 
so that if on further examination they believe it to be for the interests of this coun- 
try to construct a 10- inch or any other caliber Brown wire segmental gun that they 
may have available the necessary amount to do it. I suppose that $50,000 or $60,000 
would be all that is necessary to build a gun and test it. If the Board become 
satisfied that it is for the public interest, we desire also that they be authorized to 
contract for a number of the guns. 

Mr. Cannon. You ilo not desire in addition any legislation ; you are simply 
snggesting an increased appropriation? 

Mr. Blaik. Just an increase of the estimate which is, I believe, $100,0(X), so if 
they, on a full examination of this, think it is best to build such a gun then they will 
have the money available and be ready to do it. 

Mr. Cannon. Would you say ** Brown wire-wound segmental gun,'' or would you 
suggest a mere increase of appropriation with the present authority which would 
place this gnn upon all fours with all other gunsf In other words, are you suggest- 
ing the use of language in connection with the appropriation which would make 
this available for the Brown wire-wound segmental gun exclusively, or merely an 
increase of appropriation which they could utilize within their discretion for this 
or any other gnn, as they may think best? 

Mr. Blair. In view of all that has occurred between the Government and these 
parties, it would be the right thing to do, it seems to me, to increase this appropria- 
tion, agiven amouut to be appropriated or allotted in the discretion of the Board for 
the construction of a Brown wire-wound gun — mentioning it specifically — with snch 
limitations as would give them the opportunity of availing themselves of the services 
of the inventor at the Govenunent works, or wherever they choose to make it, so it 
might be sure to be the Brown wire- wound gun, with the benefit of whatever ideas 
Mr. Brown may have that pertain to his system. But the material thing is the 
Appropriation. The Board will understand what it is for. 

Mr. Cannon. I see here in the report the Board recommends some things and the 
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farther trial of some things, and some thiugM are Dot recomiueuded ; hut 'vv'hen it 
comes to this Hrown lO-iuch wire-wound gun, it says, ''Action postponed,'' and then 
going over to the next pa^e spnakiug of experimental guns, they speak of the Crozier 
wire- wound gun and say it is satisfactory and does well, and they are going to test it 
farther. Now, in the event there was an appropriation sufficient, the authority is 
already sufficient to ntilize any or all of these guns for experimental purposes; hut 
there seems to he an absence of recommendation or estimate? 

Mr. Blair. There is no estimate in reference to the Brown gun at all, hut we made 
anew application to them and they said they had no funds, but if we applied to 
Congress then they would act upon the matter. I do not know, now, that I wish to 
say anything more, and I would rather have any further time the committee should 
give us appropriated by Mr. Brown himself. He can state to the committee bearing 
upon the question of the economy and f)Ower of the gun, and Mr. Porter has been 
general manager of this enterprise for a long time, and they know much more about 
It than I do. Although I do not think that we should arrest current work or the per- 
formance of existing contracts, yet if we are to make large future expenditures we 
onght to get the best gun that is obtainable, and this Brown wire gun has certainly 
exhibited evidences of very much greater power and endurance than any other. 
They will show yon that it can be built at a greater economy in construction, in less 
than half the time, and that when disabled it is (luickly aiid cheaply restored to a« 
perfect condition for action as a new gun. , 

Mr. Canxox. The <mly object of my asking you these questions was to get at it. 
I do not know anything more about guns than a hoe handle, and 4lid not know what 
was the progress before this Board, but if you invest the Boartl of Ordnance and 
Fortification with the discretion, necessarily as far as Congress is concerned, from a 
practical standpoint, you have to take their estimates and reconmiendations, unless 
yon get that degree of knowledge by which Congress would feel authorized to over- 
rule their recommendation, and lience I directed your attention and your views as to 
the proper terms of appropriation in connection with this matter as to what you 
desired and what would give you the relief desired. 

Mr. Blair. We will practically get it by your making the appropriation large 
enough. Their present estimate does not include anything for the lirown gun. All 
we want is that it be done in a way so there will be no question if the Board of 
Ordnance and Fortification thought it judicious to build one of these guns, then we 
want the appropriation so it can be done. 

The Chairman. The committee would be glad to hear, at this time, from either Mr. 
Brown or Mr. Porter, as you gentlemen wish. 

Mr. Browx. Mr. Porter has this subject more at his fingers ends than I have^ and 
I prefer giving him a little time. 

The Chairman. We will hear from you now, Mr. Porter. 

Mr. Porter. Gentlemen, you have listened with a great deal of patience, as I 
note, to this subject, and I feel very modest about assuming the advocacy of any 
system of gun construction or any subject before a committee of men who are 
alreaily burdened with so many responsibilities and who have been selected to repre- 
sent their States and the United States here in this Congress, and by Congress to 
exercise a wise and responsible discretion in the appropriation of the public money — 
and especially for experimental purposes or pur|>i ses which are in any degree 
experimental.* We forecast and foresaw all that before we came, and I desire to say, 
with a great deal of deference and modesty, that we thank you for the patience you 
have extended to us. You have listened already to Senator Blair on the Brown gun. 

1 merely want to call your attention now to the fact that we have memorialized the 
Board of Ordnance and Fortification very extensivelj' on this subject, and very 
recently, and since the publication of this report, and we asVed them to give us in 
writing their reply to our petition laid before them and that they should recommend 
to yon the appropriation of $45,000 to build an experimental Brown wire- wound 
gun of this type. They have replied they will at the proper time take the appro- 
priate action^ but have not now the money to allot for such purpose. 

Mr. Ghoi't. Are there any other segmental wire-wound guns manufactured nowf 
Mr. Portkr. None have been manufactured. Now, a segmental wire gun means 
this: If yon can conceive, say, 12, 50, or 70 Damascus steel sword blades, each eqnal 
to the length of the gun, tapering to the point, and thinner at one edge than the 
other, laid side by side, forming thereby a double arc or tube, held together by hoops 
or clamps until wound with wire, so that the joints are not visible to the eye when 
the gun is bored and rified. You can draw steel in that way. or you can get it 
rolled as thin as desired. Gentlemen thoroughly acquainted with the scieuoo of 
ordnance made the inquiry whether these guns would be stifi' enough, because 
foreign guns drooped at the muzzle after firing on ships, the chase drooping nearly 

2 inches below the line of the firing chamber. The segmental tube, made of the 
game steel, is much stifier, as the best ordnance experts tell me, than forged steel, or 
than a drawn tube with solid envelope can possibly be made. It has also greater 
toughness. 
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Now thoD, gentlemen, judge for yourselves whether it is possible for the mind of 
man or the hand of man to suppose yon can got steel, we will say 5 inches thick, or 
the thickness of the wall at the breech of tue steel built up 10-inch guu« of these 
forcings which are in a long tube— can you take IVom that piece uf steel, or cut out 
of it, a piece of the form and size of a buggy spring and expect to get from that a 
suitable spring f Or cut from that size ingot or finished tube a thin strip suitable 
for the spring of a clock or watch f Ko ; toughness and elasticity for these puxpoeeSy 
as for ^ns, is gained by working steel in strips suited to each purpose. This seg- 
mentaiwire gun system is not a great, mystorions question; it is a question which 
addresses itself to the common sense of the plain farmer, blacksmith, or layman who 
does not need to be an expert in the technology of gun construction to undentand 
it. It is a selfeviflent fact, and you can all see it. If you want to work steel of the 
highest possible physical condition you have got to work it in small pieces. Yoa 
have got to roll it in small filaments in order to have it receive the temper and 
anneaOng, in order to give it the physical conditions desired, with the requisite 
■trength and elasticity. We roll this as steel rails are rolled out. 

Is there any other means which addresses itself to the comprehension of any maa 
hy which steel rails could be afforded or made to stand except by rolling f Now. 
can you draw a tube ttom a piece of steel that would stand tnatf No; the forgea 
rail would not stand as well as the drawn rail. Everybody knows that; and yon 
ean roll them in ten times less time than it would take to draw them. You can roll 
a rail a minute, and of a suitable size M a segment of a core of a lO-inch gun in 
thiee minutes, and one that can be better tempered and annealed to answer the pur- 
pose of fi^un metal in any other form. Here is a cross sectiou and longitudinal sec- 
tion of the 5- inch gun spoken of here. This segment can be rolled or drawn. Thm 
steel thus worked takes the tempering better than in anv other form, and is free 
from flaws. Mr. Brown will tell you he has been told bv (rovemment experts who 
were employed at Bethlehem to inspect the work there tout it is often difficult and 
sometimes impossible to get an acceptable temper into a drawn tube ; that after 
twenty times reheating and immersing the tube, the test coupon used up, the tube is 
abandoned. These risks will ever add greatly to the cost of all ponderoas forgings 
for guns of the built-up class. The pieces in a segmental tube are small, and even if 
lost is small loss. The jackets of wire are small and uniform in temper and tough- 
ness; also easily tested. 

Mr. Cannon. Let me ask right there. I am ignorant of this, as you know, and I 
desire to nsk aliout the forgings. I get your idea that this is banded to the muzzle f 

Mr. PoKTKR. This is one of the segments [illustrating]. 

Mr. Cannon. And that is a thin piece of steel? 

Mr. Porter. Yes, sir; rolled out. 

Mr. Cannon. You take all the way from a dozen to seventy, or any other number f 

Mr. PouTKK. A 10-inch gun is estimated to take 181. 

Mr. Cannon. And you put them together! 

Mr. Porter. They are rolled to the proper dimensions, brought together tight by 
hooks or clamps, and then wound with wire. 

Mr. Cannon. Now, as to the forgings of a built-up gun, say, of the same pattern; 
how are those forgings made f 

Mr. Porter. In the first place, they cast an ingot just the same weight or greater 
than that the tube is to be when finished or rough finished. There is a hole in that, 
and it is put on a mandrel; it is reheated from time to time and is drawn under 
hydraulic pressure. 

Mr. Cannon. Now the forging of a built-up gun is one piece of steel ? 

Mr. Porter. Yes, sir; the tube is, and it is drawn in the way I have described; 
they shrink on other outside jackets, one or more; that is called buihling up. 

>Ir. Grout. How far along does it go; does it go to the muzzle? 

Mr. Porter. The hoops or solid envelopes, in some guns do, very nearly; in others, 
not nearly. Ditierent makers uso dilferent number :ind size of hoops. Some con- 
tend small ones are best, and numbers of them; others adopt few and long ones. 

Mr. Grout. Extending to the muzzle? 

Mr. Porter. They are hooped to the muzzle. The French people use numerous 
hoops and small ones, and our people use larger and longer and less in number. 
There are adtocates of both systems. 

Mr. Cannon. Here, say, is the first forging running out here, and now you put 
the jacket right over that? 

Mr. Porter. It is put on here and here [illustrating], and then another shorter 
one put on here, and another shorter one on that [illustrating]. 

Mr. Cannon. So as to get the greater strength where the explosion takes place? 

Mr. Porter. Two or three, or more. 

Mr. Cannon. Now, your contention is that your st^gmental wound gnu that you 
speak of is made of better steel than any of them, and the quality of the steel being 
better, you get a guu that will stand a greater force from the explosive? 
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Mr. Porter. Yes, sir; and we contend the gun is better and cheaper of the same 
steel. 

Mr. Cannon. More than the built-up gnu ? 

Mr. Porter. Yes, sir. 

Mr. Cannon. That is a very enticing theory. 

Mr. Porter. I want to illustrate, for your nnderBtanding, gentlemen, by a simple 
fact yon all know, and that is this: You all know if a blacksmith shrinks a waffon 
tire on a wheel, he has to have his tire a little smaller than the wheel. He heats tnat 
tire and puts it on, and it shrinks. If he has made the size of the tire before puttincr 
it on a little too small, in the heating it has expanded greatly, and it goes on and 
shrinks and bulges the spokes; then ne has got to take that off and draw it a little 
before he can put it on again, so as not to have it hug too tight. 

Mr. Cannon. I have seen that done. 

Mr. Porter. If it goes on too loose, he has to cut a little piece out and heat it over 
and take another trial. But, gentlemen, you know, and your common sense tells yon, 
and it is a fact scientltically, that it is not in the power of the blacksmith to put the 
tires on two, three, or four wheels which will eacn hug exactly alike. Now. neither 
is it in the power of the mechanic to put on three rings and shrink them so that each 
rine will hold uniformly with each other when the expansion takes place so each rinff 
will receive its share of that expansion. What was the condition on the YictoriaT 
One ring holding a little tighter than the other, that rin^ is taking all the force until 
the others bear equallv witn it. Now, that ring is stretoned bevond the elastic limit 
by having the whole torce upon it. Then, when the force is taken off, that ring has 
loet its elasticity, and what is the result f They had to drive wedges, and when it 
was fired the wedges dropped out on the deck of the ship, and at the twenty -fourth 
shot the gun was rained. Now, our people are working much more carefuL 

They work about one or two one-hun^redths of an inch nearer than Armstrong at 
his factory. Gentlemen, therefore we claim — why should I say we claim; it stands 
in the immutable laws of nature, and it is not what we claim, but it is simply impos- 
sible to make a gun with the same uniformity of tension by shrinking on these 
iackets as you can when yon wind with wire. Mr. Brown not only made thi^ gun, 
but four working models, and had to make machines to wind the wire. There was 
no winding machine in the world to wind wire with exact uniformity when he took 
up this subject. He has made a winding machine by means of which each wire is 
wonnd to the ten one-hundredths part of an ounce tension on each wire, so when 
the expansion takes place each wire takes its exact proportionate part of the strain. 
An inch square of the wire such as is used is four times as strong as that same steel 
wonld be in an inch bar, and a cable made of that wire will lift from the floor four 
times as much weight as that steel would lift in an inch bar — an inch bar cut, if 
von please, from any solid envelope on any built-up gun. On this 10-inch gun would 
be 5 inches thickness of such wire. Can any man doubt the superiority of these seg- 
mental tubes and jackets over any other possible tube or jacket? 

Mr. Grout. How thick are the jackets! 

Mr. Porter. According to the size of the gun. 

Mr. Ghout. Say for a 10-inch gunf 

Mr. Porter. It would be about 5 inches. 

Mr. Grout. What wire would be put on a 10-inch gunf 

Mr. Porter. Each wire about one-eighth inch cross section. 

Mr. Grout. I mean how thick? 

Mr. Porter. Five inches thick. 

Mr. Grout. And each wire would be over the other? 

Mr. Porter. Yes ; a compact body of steel ; and the wire, being square, thus makes 
a wire jacket. It takes to rupture the wire jacket of our 5-inch gun 250,000 pounds 
pressure to the square inch, and there is no scientist in the world who claims powder 
gives over 98,000 pounds pressure to the square inch. 

Mr. Grout. There is a certain elastic capacity in the wire? 

Mr. PoRTKR. More than twice that of the same steel in the inch bar. 

Mr. Grout. When this elastic capacity is exercised what is to prevent these seg- 
ments which lie by the side of each other from opening just a little? 

Mr. Porter. It is the initial compression of the segments at the surface of the 
bore caused by the higher tension of winding of the wire. 

Mr. Grout. I know ; but then it has lost a little of the pressure. You mean the 
wire is under sufficient power in winding on the segments to actually compress the 
segments ? 

Mr. Brown. Certainly. 

Mr. Porter. The steel is compressed up to its elastic limit, and when the wire 
vields to the powder pressure a little, the segment expands proportionately, thereby 
keeping the points tight. 

Mr. Grout. Let me ask what nations are using these wire- wound guns? 

Mr. Porter. The English and Russians, and France is commencing on them. 

F A 6 
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Mr. Groi:t. What is the AmiBtrong gunf 

Mr. PoRTKR. That is an English built up gnn, which we are now imitating in thia 
country, and for which the English are now substituting the wire- wound gnn. 

Mr. UBOUT. Do you mean to say the English fortification board has dispensed 
with the Armstrong gun ? 

Mr. PoRTKR. They have adopted the wire gun. 

Mr. Grol'T. How recently was that change madef 

Mr. Porter. They began makinj^ these guns in 1884^ and have hundreds in nse in 
Her Majesty's land and nea service, from a 12 pounder to a 12 inch. The New- 
York papers are now saying it is strange that our Navy (I do not say how true they 
are), but they sny our army and navy boards are wedded to a system which other 
nations are laying aside. It is a fact that the English and Russians have adopted wire- 
wound guns, and I think France is beginning now to build the wire wound gun. 
Yon understand, gentlemen, there is a dilference between a wire- wound gun and a 
segmental wire gnn. 

Mr. Qrout. I understand yon to say the English guns are not segmental gnns in 
constructioii 

Mr. Porter. They are building on the Longridge plant a solid-tnbe, wire-wonnd, 
and they have achieved on that type 2,S00 feet per second with cordite or smokeless 
powder. Mr. Longridge has claimed 

Mr. Grout. Who is Mr. Longridge? 

Mr. Porter. The inventor of the gnn which the English, Russian, and French 
people are making. *'Mr. Longridge has claimed that wire gnus can be made 
oftpable of resisting pressure far in excess of anything heretofore proposed, thus 
admitting of nmterTally increasing the efliciency of onr seacoast and navy guns. 
Oaptain Moeh, the French artillerist, in a paper read before the Congress of Engi- 
neers at the Columbus Exposition, advocates in strong terms the nse of wire guns. 
He considered the wire gun as the gnn of the«future.'' 

Mr. Cakxon. Is the Crozier a segmental gunf 

Mr. Porter. No. You see, gentlemen, by tempering this steel on this plan ^ou can 
wind the wire a great deal tighter. I want to state what will be an interesting A^st 
to yon, tiiat if any of the gun tubes which are made at Bethlehem, or at Essen, or by 
Mr. Krupp, or anybody else, were wound to the tightness that this wire is wound 
npon this gun here, it would crush the tube. 

Mr. Cannon. Yon say it would crush the tube? 

Mr. Porter. Instead of being a 10-inch bore it would be considerably less under 
that high compression ; and if again bored to fall 10-inch would a^ain yield to leas. 
But in this case, the steel being wrought up to the highest physical condition, the 
material will stand the highest compression. 

Mr. Grout. It does not affect the integrity of the segments, from the tempering 
they received? 

Mr. Porter. That is right. 

Mr. Grout. What sort of a machine do you have to put the wire on of the tension 
desired? 

Mr. Brown. It is not exactly like the tension of a sewing machine, but somewhat 
on that principle, so as to receive a high tension. 

The Chairman. As I gather from your argument, it is to the effect that a gun bnilt 
on the segmental plan lumishes greater elasticity to the center of the tube than you 
could possibly have with a solid tube? 

Mr. Porter. That is the idea, and yon gentlemen are considering here to-day not 
only the best system of guns, but you are considering the best possible system of 
steel- made guns. 

Mr. Grout. My mind suggests one other inquiry. These segments are drawn and 
they are simply placed alongside of each other? 

Mr. Porter. Yes; cold. 

Mr. Grout. There is no interjection of any material or anything of the kind, 
either hot or cold, and then your wire is placed over it? 

Mr. Porter. That is right. 

Mr. Grout. And with sufficient tension, then, to compress these different segments? 

Mr. Porter. That is it exactly and precisely. 

Mr. Cannon. Let me exactly understand what you mean about this compression. 
Here are thirty or forty different pieces of steel a little thicker at the outside than 
the inside, so as to make a double arch or tube. Now, you put them together and 
yon begin to wind the wire on it and you absolutely bring them together so that the 
eye can not detect that it is more than one piece. Now, do you say yon bring them 
together so tightly that the pieces of steel are not only absolutely brought together 
but they are compressed so that that piece of steel is absolutely thinner than oefore 
it was wound? 

Mr. Porter. Yes, sir. 

Mr. Grout. Nearly the whole strength of the gun depends upon the wire ? 
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Mr. PoRTBK. Circumferentially ; yea, sir. The segments of this gnu can be rolled 
B» that there is no snperficial finishing to be done between the segments, bnt they 
can be put together as they come from the rolls. 

Yon have already eiven some attention to the compression, what we call the initial 
compression, of winaine. You can now see that this Initial compression under the 
bigher tension sustained b^ the segmental tube is obtained with greater nniformity 
as well as higher compression than is possible in any other system. Greater elastic 
strength is the predominant feature. A gun will expand when the powder explodes. 

When the powder explodes if it expands so much [illustrating with hands] and 
f^oes back to what it was before that time the gun is perfect, but if the gnn should 
expand at the time the powder explodes and then only goes back less than the 
expansion you can all see that soon that bore will be so enlarged that the 
powder gas pours out by the shot, the shot don't take the rifling, and the gun 
D^oomes useless even if not explode<l or broken, showing the necessity and value of 
the high elastic limit of the steel in the Brown gun. The Brown gnn has stood 
repeatedly 80,000 pounds to the square inch, 85,000 pounds, 88,000 pounds, and aa 
bigh as 97,000 pounds. Now, then, the initial compression is what they are seeking 
to ^et. Now, what does Crozier do in order to get that compression by wiring on a 
solid steel tubef He winds that beyond the tensile limit so that, say, the bar was, 
perhaps, 9| inches, it would be less than 9i, then he takes that off and he winds it 
fm^ain beyond the tensile limit, and then he takes that off and then he winds It again, 
ftlid that is the svstem upon which the Crozier gnn is Jacketed. 

Mr. Ohout. Who is Mr. Crozier? 

Mr. PoKiiCK. He is a captain in the Ordnance Department. 

Mr. Grout. Where are these experiments made? 

Mr. PoRTBR. At Sandy Hook. The gnn is made at Watervliet, Troy, at the gnn 
shops, and it was some fonr or five years in construction, and 1 have heard and I 
bebeve myself, from competent ordnance men, I mean men whose knowledge in ord- 
aaace is verv reliable, that the making of guns in that way, that the particular gun 
DOBtB $85,000. 

Mr. Cawnon. I do not quite understand, and let me ask to see if I have not the 
Dorreet thing. I ask this instead of asking you to say it over again. In the Crozier 
^iin yoo take an ingot of steel draw it out and there yon have got a solid piece, and 
instead of shrinking on the jacketa you take it out and you wire- wind it, and yon 
wire- wind it so ti^ht, s»y it is a 10-inch when yon began, that when you get through 
the first winding it is 9^ inches. 

Mr* PORTRK. I do not know exactlv the figures. 

Mr. Cannon. Well, say it is 9| inches. 

Mr. Porter. Yes; exactly. 

Mr. Cannon. Then yon take that wire and you wind it again and then say it Is 
m inches. Now 1 am speaking of the Crozier gun, and that is done two times, three 
times, or four times f 

Mr. Porter. Three times he winds it. 

Mr. Cannon. Then, of course, if this is a 10-inch gun and you have a 10-inch bore 
fou have got to bore it out? 

Mr. Brown. Say it is wound down a hundredth of an inch beyond the elastic 
limit, so you have 9.93 inches, about that? 

Mr. Cannon. If you take the wire off it would not go back ? 

Mr. Porter. Not quite. 

Mr. Cannon. It would go back a little but not quite? 

Mr. PoHTER. Yes, sir. 

Mr. Cannon. Yon claim that process of winding is very expensive and yon claim 
fclao it destroys or tends to destroy in whole or in part the elasticity? 

Mr. Porter. Yes. 

Mr. Brown. It is a very expensive way of making it? 

Mr. Grout. You say it would take three or four years to make that Crozier gun» 
Sow long would it take to make your gun? 

Mr. PoRTKR. Mr. Brown, how long would it take? 

Mr. Brown. If we were ready to make the gun? 

Mr. Grout. Suppose the type gun was ma<le. 

Mr. Brown. Six months at the outside. 

Mr. Grout. What is the comparative cost of your gun with a built-up gnn? 

Mr. Brown. I can not aive a definite answer to that, bnt I can give a comparative 
answer. The forgings of the built-up ^nn cost from 25 to 30 cents a pound, and the 
vhole material for my gnn can be obtained for not more than 12 cents a pound. 

Mr. Grout. About half what the forgings would cost? 

Mr. Brown. Yes, sir. The labor probably would be about the same. That is 
kbont as close an estimate as I can give yon ; but it requires less skill to make my 
jTun than the other. 

Mr. Grout. What does a 10-inch gun weigh ? 
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Mr. Brown. About 30 tons. 

Mr. Grout. Half of the cost is in the steel before you begin bailding, and after 
that the expense would be about the same f 

Mr. Brown. Yes. 

Mr. Grout. But the 30 tons of material you start with would cost about one-half f 

Mr. Brown. Yes, sir. 

Mr. Grout. And you can do this, you say, in six months f 

Mr. Brown. Yes; from the time I get the type gun finished and ready to 
manufacture. ^ 

Mr. Grout. That is, if you had the type gun madef 

Mr. Brown. Yes, sir. 

Mr. Grout. Which weighs the most, your gun or the built-up gun? 

Mr. Porter. About the same. 

Mr. Brown. We do not pretend to make them lighter, but we pretend to make 
them stronger. 

Mr. Cannon. What you want is, as I understand, an appropriation of $45,000, with 
instructions vested in the Board of Ordnance and Fortification to use that money 
in the construction of the segmental wire- wound gun. 

Mr. Porter. That is it. 

Mr. Cannon. Then they, having the discretion and supervision, would make it or 
not, as a wise discretion from their standpoint would permit them to dot 

Mr. Porter. We are leaving it entirely' to the committee. The committee may 
leave that entirely to the Board or exercise their own jud^ent on that point. 

Mr. Cannon. Let me ask you, further, how long would it take to make that type 
gunf 

Mr. Brown. If we could get into a good shop like the Bethlehem, we calculate to 
have that gun ready to fire in a year, but if we went to the Government shop we 
could not tell. 

Mr. Cannon. It is quite competent for the Board to name the place for the build- 
ing. How long would it take to make and test that type gunf 

Mr. Brown. The testing could be done, you know, in case of an emergency in 
three or four weeks. They generally take a long unnecessary time. If we have 
this gun ready to fire and you say you want it tested in a hurry, it could be done in 
one month 

Mr. Cannon. Will the explosives be ready by that time to test the gunf 

Mr. Brown. The powder; oh, yes, sir. 

Mr. Grout. What explanation have you to make besides what Senator Blair said 
in reference to the failure of this other guu of yours? I want to know very par- 
ticularly about that. 

Mr. Brown. In the first place the gun was made to stand a working pressure of 
50,000 pounds per square inch. 

Mr. Grout. You were present, were you not? 

Mr. Brown. I was present when most of these shots were made, but I was not 
present at the shot that temporarily disabled my gun, nor were any of my repre- 
sentatives. 

Mr. Grout. Do you state as a matter of fact it was fired at 97,000 pounds? 

Mr. Brown. The gauges were compared closely at the Watertown Arsenal, and 
according to the official report one gauge showed a compression due to "96,000 or 
97,000 pounds per square inch." 

Mr. Grout. And the contract was only for 

Mr. Brown. Tlie contract was for 50,000 pounds, and the gun was made to stand 
that. The contract was made with the Board to fire 50,000 pounds maximom 
pressure. 

Mr. Grout. And you say it was fired at 97,000 pounds pressure? 

Mr. Brown. The gauges were sent to Watertown Arsenal for examination, and 
tl^eir report was 96,000 or 97,000 pounds per square inch. 

Mr. Grout. When you say "our engineer," do you mean an engineerof the Army? 

Mr. Brown. A consulting engineer, Lieutenant Whitter, of the Fifth Artillery, who 
was assigned to us to look after this work. 

Mr. Porter. He was given five years' leave of absence under half pay to work on 
that gun. He worked faithfully on that gun five years. We have elaborate draw- 
ings, volumes of theoretical calculations, and all that, which we could lay before 
yon, but we have done that with the Board of Fortification. 

Mr. Grout. Now, I understood Senator Blair to say, inferentially, perhaps, rather 
than by express statement, that when the gun was constructed some misgivings 
were felt about a certain piece ? 

Mr. Brown. Not in regard to any special piece. There were some misgivings by 
myself of the whole entire segmental core, because it is made by hand in a onide 
way and in a crude furnace. 

Mr. Grout. Where was it made? 
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Mr. Brown. Birdsboro, Pa. 

Mr. Grout. It was made under yonr control f 

Mr. Hlair. They want to know everything in regard to it. 

Mr. Brown. In the first place, these bars or forgmgs were made bv Mr. Carpenter 
(a man who had Jnst gone into the steel busiuesR) out of chrome steel, and then they 
were tempered in a rough furnace built up, of course, just temporarily at Birdsboro, 
Pa., and they used a wood fire; so. as I said, it was very crude. 

Mr. Grout. How long ago was thatf 

Mr. Brown. About four years ago. Now you ask me that, I will give you another 
reason. Our engineers and myself did not know as much about the theory of the 
gun construction then as we know now, and we made this gun of very much higher 
physical conditions than we find it now necessary to put in them. 

Mr. Grout. What do you mean by '* physical condition? " 

Mr. Brown. I mean the elastic limit of these segments especially was 100,000 
ponnds to the square inch. The higher the elastic limit of the steel, the more diffi- 
cult it becomes to work ; that is, the steel has not the elongation and toughness it 
shonld have had. If we had used about 70,000 or 80,000, or a5,000 nounds elastic 
limit we would have had twice the toughness. We could have doubled these bars 
right up and never have broken a bar. That we learned by experience. 

Mr. Blair. What have you to say in regard to the bar being broken before the 
conclusion of the tiring f 

Mr. Brown. Well, that is supposition, but there is no doubt it was broken before the 
last shots, because the last shots were nred at a low pressure, by the official reports. 
There is no doubt the bar was broken on the sixth shot before we turned it over to 
the Government. 

Mr. Cannon. What bar do you speak off 

Mr. Brown. One of the twelve bars in the gun which cracked. 

Mr. Cannon. Where was that cracked f 

Mr. Brown. It was about half-way down to the trunnions. 

Mr. Porter. And it would then have been fired 200 times after the segment 
cracked f 

The Chairman. Just before you leave that, you were speaking about having this 
appropriation expended under the direction of the Board of Fortification and 
Ordnance, or at their discretion. Would there be any objection to having the mat- 
ter referred to the discretion of the Secretary of War? 

Mr. Porter. None in the least; or the committee, or Congress. 

Mr. Hemrnway. How lon^ does it take to make a 10-inch built up gunf 

Mr. Porter. They get their forgings, generally, in about a year. 

Mr. Hemenway. How long does it take to complete the gun f 

Mr. Porter. Well, Mr. Brown, do you knowf 

Mr. Brown. They can probably complete a gun in six months if they were rushed. 

Mr. Hemenway. That is, after they get the forgin^sf 

Mr. PoRTBR. I think now they can probably do it in fifteen months, forgings 
included. 

Mr. Grout. What is the relative length of the built-up gun and yonr gunf 

Mr. PoRTEK. We should make our gun 44-caliber, and they make theirs about 35. 
We can make ours any dimension. The Navy has 40-caliber and the Army 35, and 
the Enrtipeau people make them 50-caliber. 

Mr. BiJLiR. The longest gun is the best gunf 

Mr. Brown. I would just like to make one point. I made a statement before the 
Board of Ordnance and Fortification if guns were wanted in a great hurry we could 
make our guns in an unlined condition that would give as much energy as the pres- 
ent gnns they are making and could be made in half the time and for about one-half 
the money the present built-up gun costs and the work distributed in many outside 
shops. I made that statement before the Board of Ordnance and Fortification. 

Mr. Grout. Your estimate some time since would hardly sustain that statement, 
because you say the work is about the same but the material is half the cost of the 
other. 

Mr. Brown. I was speaking of the lined gun. Now I am speaking of the unlined 
gun. Without putting in the liner it would be a low-power gun, giving a velocity 
of about 2,000 feet per second. 

Mr. Grout. Then, it is your unlined guns you can build for about half the cost of 
built-up gunsf 

Mr* Brown. Yes, sir; I want to make this gun especially for using and to be tested 
with smokeless powder. 

Thereupon the committee adjourned. 
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FURTHER STATEMENT BT MR. BRO'WN. 

ECONOMY OP THE BKOW.V WIRE GUN. 

This consists not only in a saving in the cost of each giin made or contracted for 
of this class, which would be in itself sufficient to justify a test of the system op 
to the 10-iiich size, as now asked for by these petitioners, at the expense of the 
Government. But what is of greater consequence to the people of this country is 
that it may also prove a preventive of the necessity for rebuilding the ordnance, 
as hitherto done, twice or three times each century because of improvements in 
the weapons of other nations. As there seems to be abundance of reason to ho|»e 
this is the end of improvement in the method of preparing steel cheaply and econoni- 
icall^, both physically ivnd pecuniarily for this class of construction, as well as of 
inakin^ it into the guns themselves, at least for an extended period, the people mav 
lenjoy immunity fVom such taxation and in economy of plant, as a well-eqnippM 
Meel works needs but slight addition of tools to assemble these guns, and the forgiiiKB 
can be supplied to a large number of such shops from a rollinjj^ mill from any point. 

I quote from the Engineer's report, which I hand you herewith : 

" The segment was undoubtedly cracked by one of the excessive wave ptossares, 
due to the existence of a hard or brittle spot in the metal. 

''The segment was probably broken either at the sixth round— pressure, 78,000 
pounds per square inch [one of the iirauges used in the gun at this snot was by ths 
commandant of the Watertown Arsenal, after comparative examination by him, 
reported to have shown a compression due to 96,000 or 97,000 pounds per square 
iuch] — or at the one ^hundred and lifty -seventh rouud— pressure, 82,850 pounda pt* 
square inch. In either case the gun was tired many times under prt^ssures of 50,000 
pounds per square inch and over after the segment was bi*oken.'' 

Had the liner been of sufficient thickness or been renewed after the one hundred 
and fiftieth shot (as agreed and understood we were perinitte>l by the Ordnaace 
Board to do), the cracked segment would uever have been disrovered. 

I would state that my gun was partially and temporarily disabled only, and 
through no fault in the system, but rather through the lack of experience and knowl- 
4Bdge and proper precaution in the use of such greatly excessive powder charges te 
the first shots of the private trial. Tlie pressures developed in these shots wouU 
have been sufficient to quite destroy guns of any other system of construction befot* 
they came to the official test. Tliia, tnerefore, instead of beiug construed as a failure 
of the system was, on the contrary, the highest proof of its superior endurance over 
All others. 

All the injury and temporary disablement was sustained with pressures nearly 
double that and what was agreed to be the maximum working pressure of the test, 
namely, 50,000 pounds per square inch. Eight shots run from 65,000 to 97,000 potmdB 
per square inch. Seventy snots were with pressures above 50,000 pounds per square 
inch; these are included in official and private tests. There is no parallel in ^s 
history of ordnance to the severity of this record of the test and endurance of ^ 
piece of ordnance. This was a 5-inch gun, with powder charge from 30 to 40 pounds, 
and solid steel projectiles weighing from 60 to 62^ pounds each ; velocity marimmn, 
3,235 foot-seconds; muzzle energy, 1,085 foot- tons per ton net of gun. 

I attribute the eight highest of those pressures, in addition to the overloading, U> 
what has been designated as ** wave motion," which I believe to be due to preasnre 
Suddenly raised at the rear of the chamber (this being in my 5-inch g^n 44 in^es 
long). 

This pressure at the rear end, where ignition begins, drives the nnbumed powder 
forward into the bottle neck of the chamber, at the heel of the shot, first paoktUg, 
%hen compressing the jiowder there, hermetically sealing the chamber and prodnctnt 
the effect of powder burned in its own space, without vent, until the comptMed 
powder is burned so that the dammed-np pressure of the powder gas is relieved to 
taet upon the projectile. 

At all events, I stopped this dangerous and destructive action by the use of the 
long central priming charge. This is a small muslin tube placed in the center of 
the charge, extending from front to rear, loaded with quick-burning rlflo powdori 
thus causing ignition by electric spark to be communicated to the rear, fVont, aaa 
through the middle of the charge at nearly the same instant, thns causing uni- 
formity of pressure to rise as the charge burned through all parts of the chamber al 
once. And no unavoidable, unexpected, dangerous pressures have been enoonniered 
in my gun or any other since, where this long priming charge is applied. Thta will 
save to this Government many breech actions, guns, and probably lives, as welt as 
battles. By this the projectile moves at a few tons pressure and the accumulating 
gas from the slow burning powder steadily keeps up this pressure until the shot leaves 
the muzzle, thereby securing a better result of firing as well. 
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ADVANTAGES OF THB BROWN SEGMENTAL SYSTEM OF WIKK-GUN CONSTRUCTION. 

Xhe valae of wire as a means of reenforcin^ the streng^th of caunou has been 
reoognized for many years. Dr. Woodbridge, in America, and Mr. Longridge, in 
fingland, have endeavored to impress the authorities with the advantages to accrue 
from the adoption of wire guns. 

Dr. Woodbridge has now a 10-inch B. L. rifle undergoing test at Sandy Hook. 
Mr. Longridge has made a decided success abroad, both in England and Russia, 
^vhere his guns up to lO-iuch caliber are in actual service. The Russian flagship 
lAtely in our waters was armed with these wire guns. 

Mr. Longridge has claimed that wire gnus can be made capable of resisting pressures 
far in excess of anything heretofore proposed, thus admitting of materially iucreas- 
iii£ the efficiency of our seacoast ana navy guns. Captain Mooh, the French artil- 
lerist, in a paper read before the congress of engineers at the Columbian Exposition, 
advocates in strong terms the use of wire guns. He considers the wire gun as the 
^an of the future. 

While these claims have long been made, the tirst attempt to actually construct a 
'vrire gun capable of resisting these enormous pressures, and in fact the tirst prac- 
tical system whereby such a gun could be constructed, was that devised by Mr. J. 
Hamilton Brown. This gun is known as the Brown segmental wire gun. 

The fundamental principle of this system of gun construction consists in oca- 
atmcting thecoreof the gun of a number of small pieees of steel (longitudinal bars), 
thus admitting of the use of the highest grade of crucible chrome steel and of pn>- 
daoing the most perfect condition of temper. It is admitted even by those who are 
not in favor of tne adoption of wire guns that the Brown segmental system is theo- 
retically the most perfect svstem of gun coustructiim. The only objection offered 
by the Chief of Ordnance of the Axmy in his last report to this system was that, in 
bis opinion, it would be uneconomical; and, further, that he thought, with the 
advances lately made in metallurgy, that he could construct a steel built-up gun 
eqnally as strong. 

In reply to the first of these statements Mr. Brown claims that he can build one 
of these guns for less money than the amount estimated by the Ordnance Depart- 
ment for hooped ^uns of similar haUisiio vatne. Concerning the second statement 
we would reply with Captain ^och, that any discovery in metallurgy which will 
increase the strength of a hooi>ed gun will still more increase the efficiency of a wire 
^un. How much more is this true of the Brown segmental wire gun, in which the 
strains are subdivided in such a manner that we utilize the maximum strength 
obtainable from the metal. The experimental 5 inch Brown segmental wire gun 
now undergoing test at Sandy Hook, which was constructed upon this system under 
Mr. Brown's immediate supervision, was constructed to sustain a powder pressure of 
€0p230 pounds per square inch. The battering pressure was, however, fixed at 50,000 
pounds per square inch. 

This gun has now been fired 216 times; 00 of these rounds were with service 
pressure of over 37,000 pounds per square inch ; 70 with battering pressures of over 
oO,000 pounds per square inch; 7 rounds with over 60,000 poiwds per square inch; 4 
over 70,000 pounds per square inch ; 1 over 75,000 pounds per squiire inch, and 1 gave 
the enormous pressure of 82,950 pounds per square inch. When we remember that 
the maximum pressure used in the new high-power guns of the Navy is 15 tons per 
square inch, equal to 33,600 pounds per square inch, and the pressure used iu the 
army guns about 37,000 pounds per square inch, we begin to realize the enormous 
test to which this gun has been submitted. So far as the strength of the gun is con* 
oemed, it is in as good condition as when first made. To comprehend the value of 
these enormous pressures we should compare the results obtained with similar hick- 
power guns. Tne 5-inch Brown segmental wire gun is, however, unlike any otner 
5-iuch gun, and is, therefore, not comparable therewith. We may, however, obtain 
an idea of its value by comparing the results obtained with excessive pressures with 
those obtained with ordinary pressures in the same gun. 

The remarkable results obtained in this ^ an were all obtained with the Leonard 
smokeless powder; and in order to determine how much of this was due to this 
remarkable powder, and how much to the strength of the gun, we must oompare the 
maximum velocity obtained with a velocity obtained with the same powder at the 
ordinary service pressure. 

The best result obtained with the Leonard smokeless powder and a service pressure 
was 2,790 feet per second muzzle velocity ; and the greatest velocity ever obtained 
with excessive pressures was 8,285 feet per second muzzle velocity. The difference 
of 415 feet per second was, therefore, due to the strength of the gun. This is am 
increase of 16 per eent over what eould have been obtained from a gun oodstrueted 
for ordinary service pressures, which means a gain of 85 per cent in muzsle energ^i 
and, therefore, in practical efficiency. 
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The enortnons pressures used in this gun have scored the bore to a very considera- 
ble extent, and the lining tube, after having been reduced by this scoring to a thick- 
ness of a quarter of an inch, cracked on the two hundred and sixteenth round. It 
was not expected that this liner would stand over 150 rounds. 

This liner was introduced as an experiment, to determine whether it was practi- 
cable to use very thin liners, and extended for only 75 inches down the bore. The 
liner will now be removed and replaced by a continuous lining tube from breech to 
muzzle; and all Brown segmental wire guns constructed in the future will be lined 
from breech to muzzle. 

The remarkable results obtained with this gun opened up the discussion as to the 
value of these high pressures, and the chief, it' not the only argument, used in refer- 
ence to this systtMU of gun construction is that ** we do not need such a strong ^un.'' 
In reply to this we would ask whether the fact that a gun possesses the quality of 
excessive strength would be considered as a detriment, particularly as this gun can 
be constructed for less money than the present type of hooped guns. The objectors 
state that the service pressure is sufficient to give velocities which will penetrate 
our present armor. The (question is, whether it will be sufficient ten years hence. 
Should the Government adopt the Brown segmental wire gun, they will have a sys- 
tem of guns which will be able to stand a pressure more than sufficient to meet any 
improvement that is likely to be made in metallurgy for man^ years to come. For 
this reason this system of gun construction would be economical, even should it be 
found that wire gims cost more instead of less than steel built-up guns of the same 
ballistic value. The contest has long been between the gun and the armor, and the 
late experiments in Harveyized steel plate would seem to indicate that armor was 
slightly in the ascendancy. The Brown segmental wire gun, however, furnishes 
a system capable of sustaining such enormous pressures that it must be many years 
before an armor plate can be constructed capable of withstanding the shock pro- 
duced by a shot fired from one of these engines of war. If at present there is no 
need for a pressure greater than 37,000 pounds to the square inch, no higher pressure 
need be used, thus materially increasing the life of the gun. 

Captain Moch advocates increasing the efficiency of seacoast and navy guns by such 
improvements in gun construction as will enable ns to use very much higher maxi- 
mum pressures. The modem seacoast and navy gun is preeminently a battering 
machine, intended mainly for the purpose of penetrating armor, and every gun 
intended for such purpose should be capable within its battering range of penetrat- 
ing any armor afloat, penetrable by its class. 

In no war would any seacoast gun with reasonable probability be required to tire 
more than 50 such battering rounds, and no navy gun would be required to fire over 
100 such battering rounds. The criterion of battering efficiency should therefore 
be determined as follows: A seacoast gun should be capable of firing 50 rounds at 
battering pressure and a navy gun 100 rounds at battering pressure without becom- 
ing, by scoring, so inaccurate that a vessel could not be hit within their respective 
battering ranges. 

The results of the test of the 5-inch Brown segmental wire gun at Sandy Hook 
have demonstrated that a 10-inch Brown segmental wire gun can be constructed 
capable of sustaining, without in any way decreasing its tangential resistance, a 
pressure of 60,000 pounds per square inch. With such a gun and with a proper 
charge of Leonard smokeless powder we could obtain a muzzle velocity of 3,200 feet 
per second; this would give us sufficient energy at 3 miles range to penetrate any 
armor afloat. It is undoubtedly true that 100 rounds with 60,000 pounds pres- 
sure to the square inch would score the gun so terribly as to render it inaccurate 
for fine target-practice work, but it would be sufficiently accurate to insure hitting 
a vessel at a range of 3 miles. After the war is over the scored liner can be 
removed and a new one inserted, thus practically making a new gun. Thus relined 
this gun will be capable again of withstanding a similarnumberof battering charges, 
although its life will, of course, have been reduced by the number of shots fired. 

This is, of course, a very broad claim, and the Board of Ordnance and Fortification 
deem that even the remarkable results obtained with the 5-inch experimental gun 
do not demonstrate that similar results can be obtained with the 10-inch gun. The^, 
however, consider the results of sufficient importance to warrant the Government in 
constructing an experimental gun upon this system, and have so recommended in 
their report to Congress. 

We would therefore respectfully urge that not only have the results obtained been 
sufficient to warrant the Government in expending this money, but that in view of 
the fact that the entire expense attending this test, with the exception of less than 
$10,000, allotted for ammunition and testing, has been borne by private parties, it 
would seem only just that the Congress of the United States should appropriate a 
sufficient amount of money to construct experimental guns for the Army and Navy 
of sufficient size to thoroughly demonstrate the value of this remarkable system of 
gun construction. 

G. N. Whistler, 
Fir$t Lieutenant, F\fth Artillery, Engineer for Trusteee, 
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New York, 1895. 
BROWN SEGMENTAL WIRE OUN, 

£ngin€€r*9 report, by Firai Lieut, G, N. WhUtleTf Fifth Artillerjff engineer far truaiee$- 

To the Trueteea. 

GsiTTLEMBN : In presenting for yonr consideration a report of the result of the 
official test of the 5-inch experimental Brown segmental wire gnn, I can not do 
better than to open my report by quoting from the Report of the Chief of Ordnance, 
United States Army, for Itidi. 

EXPERIMENTAL GUNS. 

The Brown S-inch eegmental wire gun, — The test of this gnn was completed durins^ 
the past year, the total number of rounds fired being 192. After the one hundred 
and ninet;ir-second round, which was with a charge of 36 pounds of brown prismatic 
powder^ giving recorded pressures of 50,956 and 48,450 pounds per square inch, 
respectively, in the two gauges used, two large cracks were discovered in the lining- 
tube. The upper crack was about one fourth of an inch wide at its widest part 
liod the lower one slightly narrower. 

A considerable quantity of gas escaped from the ontside under the front edge of 
the trunnion tube, which had presumably passed through the staves and wire wrap- 
ping of the gun. The joints between the staves in the whole unlined (forward) por- 
tion of the gnn was distinctly marked. The gun being thus rendered unserviceable^ 
the test was suspended and permission given the company to remove it for disman- 
tling. It was found upon removing the jacket that one of the segments had parted 
at about 34^ inches from the breech. The escaping gas had cut the wires at thla 
point, leaving an opening about one-eighth of an inch wide — the full width of a seg- 
ment from lining tube to the space between wires and jacket. The escape of gas was 
thus accounted for. 

The bore was considerably eroded and scored, but the segments, with the one 
exception, were intact. From the appearance of the broken segment it seems prob- 
able that rupture had taken place some time before the discovery of the escape of 
gas, but how long before there was no means of determining. 

Tlie records of firing show that the gun was subjected to the following average 
pressures, viz: 

45 rounds with pressures between 30,000 and 40,000 pounds per square inch. 
51 rounds with pressures between 40,000 and 50,000 pounds per square inch. 
43 rounds with pressures between 50,000 and 60,000 pounds per square inch. 
2 rounds with pressures between 60,000 and 65,000 pounds per square inch. 
1 round with a pressure of 65,000 pounds per square inch. 
1 ronnd with a pressure of 65,410 pounds per square inch. 
1 round with a pressure of 76,500 pounds per square inch. 
1 round with a pressure of 82,850 pounds per sqniire inch. 
Some of the higher pressures may unclonbtedly be referred to wave action and to 
recognized defects of the measuring apparatus to meet as high pressures. Similar 
high pressures have been registered in our hooped steel guns of 8, 10^ and 12 inch 
calibers, and which they have endured without apparent injury. During the prog- 
ress of the trials 48 rounds were fired with Leonard smokeless powder and some 
ezceUent ballistic results obtained, although the pressures were intentionally high. 
The report on the trial of this gun forms an appendix to this report. 

The Ordnance Department has since 1876 made tests of four wire-wound guns, 
heretofore described in this report, and has on trial one more — the Crozier gun 
herein described. As stated, all of these guns were manufactured by the depart- 
ment, except the 5- inch Brown segmental gun. All of the guns except the one still 
under trial, as has been stated in this report, have failed ; but the *' 5-inch Brown 
segmental gnn showed great endurance.'' 

It will be remembered that the experimental gun was lined only from the breech 
to about the trunnions, it being the desire of the inventor to thoroughly test and 
determine whether it was practicable to rifle directly upon the segments, and to 
use the gun without a liner. The liner was exceedingly thin, being less than one- 
half inch at the thickest portion and about three-eighths inch at the thinnest. The 
object of using such a liner was to determine whether it was practicable to use a 
liner so thin that it could be readily drawn into the gun under maximum compres- 
sion by hydraulic power. The liner was not expected to stand but 150 rounds, when 
it was to be removed and a new one inserted. This was agreed to and understood 
by the Ordnance Board and made part of the conditions of the test. It was conse- 
quently no surprise when a crack was discovered at the one hundred and ninety- 
second ronnd of the official test (being the two hundred and sixth ronnd fired in tne 
gun). The report that gas had escaped about the trunnion jacket was, however, 
unaccountable. 
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I am free to admit that the liner was entirely too thin. In making compiitatioiu 
the excessire scoring and pitting in spots, due to snch high pressures, was not allowed 
for. After removing the linery pits were found which had reduced the thickness of 
"the liner in places to less than one-fourth of an inch. Liners should be constructed 
so that after the maximum scoring the metal should still be at least one half ineh 
in thickness. 

After removing the liner, one segment was found to be cracked entirely through, 
near the breech of the gun. The word ^'parted*' used by the Chief of Ordnance 
hardly conveys the correct idea; there was no evidence that the segment had pulled 
to pieces; in fact, there had been absolutely no longitudinal motion of either por- 
tion of the segment. The segment had been broken by a blow, not by a strain, and 
the crack so &rmed had been enlarged 1>y the action of the powder gas. The seg- 
ment was undoubtedly cracked by one of the excessive wave pressures due to the 
existence of a hard or brittle spot in the metal. The segment was probably brokea 
either at the sixth round, pressure 78,000 pounds per square inch, or at the one 
hundred and fifty-seventh rouud, pressure 82,850 pounds per stpiare iucii. In ei^er 
case, the gun was fired many times under pressures of 50,000 pounds per si^uare iocA 
and over after the segment was broken. Had the liner been of sufficient thickoesi^ 
or had it extended through the entire length of the bore, the fact that a broken tag- 
ment existed would never have been discovered. This demonstrated what hue 
always been claimed for the system, that a flaw or weak place in a single aegmeat 
does not materially weaken the guu. 

It must be remembered, in this connection, that this was Mr. Brown's first experi^ 
ence in great-guu construction; that he was usiug a higher grade of chrome staei 
than had ever before been used in guu construction; that little or nothing wai 
known as to the proper method of tempering chrome steel except for tools; that hs 
had no proper tempering furnace, and that the segments were heated for teuiperinf 
in the open by a wood fire. In addition to this, remember that he was endeavoring 
to produce special elastic limit of 1(X),0?'0 pounds per square inch in a oracible fill 
steel, something, so far as I know, never before attempted. It ia therefore not sur- 
prising that when this gun was submitted to a continued series of pressures greater 
than ever before uHod in any gun that a single hard and brittle spot should have 
been developed. It must be mauifest to anyone familiar with steel mannikotan 
that snch conditions can be avoided in the future, particularly as experience has 
taught us that an elastic limit of 75,000 pounds per square inch is all that will be 
required in the segments. 

6n dismantling the guu every anchorag*^ was found to be intact, and, except right 
at the break, every layer of wire was in as perfect condition as when first put on 
the gun. 

The scoring, except right at the eud of the liner, where the rifling had become dis- 
torted as stated in a previous report, was not excessive. There was no evidence that 
there had been any motion whatever either of segment, hoop, or nnt. In fact, with 
the exception of the one segment and liner, the gun was in as good condition as when 
first completed, and this after having stood a greater strain than that to whioh any 
other gun has ever been submitted. 

The trustees have every reason to congratulate themselves on the result of the teat) 
although the gun, as stated by the Chief of Ordnance, failed after showing great 
^endurano/C. This failure was one of <letail, and in no way aft'ects the system. As already 
stated, no gun has ever before been submitted to sucn a severe test, and the systen 
has been demonstrated to be all that was claimed for it by the inventor. We may 
make the following dednctions from the result of the test : 

(1) The Brown segmental system of wire gun construction has ample stroBgtk 
both circumferentially and longitudiually to stand the most excessive powder 
pressures. 

(2) While the nnlined bore was scored the scoring was not excessive and tha 
results demonstrated that in case of war unlined gnns could be oonstrnoted n^idly. 
which would have sufllcient life for the war and could readily be lined and rendered 
as good as new after the war was over. 

(3) The gun should be lined throughout its entire length: a liner divided intwe 
parts is not desirable unless the rear liner can be left smooth-bore. 

(4) The liner used was entirely too thin for the work required of it. 

(5) There is no necessity for using the extreme condition of special elasticity whiok 
was obtained in the segments of the experimental gun. 

(6) The free trnnnion jacket acted in a most satisfactory manner; the sonndnesi 
of the principle involved was unquestionably demonstrated. 

(7^ The working of the breech mechanism was all that could be desired. 

(8) The soundness of the method of attaching the breechblock to the trnnnion jaoket 
by the means of an intermediate free bushing was clearly demonstrated. 

(9) Mr. Brown's method of winding and anchoring the various layers of wira 
proved to be an entire success. 
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lu conclusiou, I am prepared to state as my opinion that high-powered gnns can 
be constructed upon the Brown segmental wire-gnn system for less money and of 
higher efficiency than by any other system of gun construction. 

Referring to the general discussion upon the subject of wire-gun construction, by 
the Chief of Ordnance, I would simply take exception to the statement that the 
Bteel built-up f^nn has greater stiffness than the wire gun. This, of course, is merely 
% repetition ot Captain Biruie's statement. The segmental core of the Brown gun is 
probably relatively the longest wire-wound tube compared to its diameter ever con* 
struoted. The skilled mechanics employed in the shop where it was made pro- 
noauced it to be the stiffest hollow shaft that they had ever had in the lathe. 

I »m satisfied that actual test will demonstrate that a properly constructed wire- 
wound ^nn is stiffer than a built-up gun, and that the Brown segmental system is 
the stiftest form of wire gun. 

Respectfully, O. A. Whistler, 

First Lieutenant^ Fifth Artilleryf Engineer-far Truetees. 

Friday, March 5, 1S96. 

The subcommittee of the Committee on Appropriations, having nnder considera- 
tion the fortifications appropriation bill, this day met, Hon. Eugene J. Hainet in 
the chair. 

The Chairman. Gentlemen of the committee, yestenlay morning at the conclusion 
of our heariug, acting upon the suggestions which were made, I addressed a telegram 
to the Secretary of War, and have received from him the following reply: 

War Dbpaktmrnt, Office of the Srcrktary, 

Washingt^my D, C, Marrh 9, 1896, 

My Dkak Mr. Haixkr : I have your telegram, and regret that an important meeting 
of the Cabinet to-morrow morning compels me to ask your indulgence in this regard. 
Instead of coming to you in person, I will, with your permission, make a reexamina- 
tion of my estimates to-night, with the assistance of tne officer — Captain Bliss — who 
aided me in their original revision, and will send him to your committee to-morrow 
morning with the results. Captain Bliss thoroughly understands my views, and will 
be Hble to answer any inquiry as to policy or judgment. 

I understand that it has been proposed by a member of that Board that more 
iiuthority in the way of executive control should be lodged with the Board of Ord- 
nance and Fortificati(ms. This, in my judgment, would be most unwise. That Board 
was established for a very different purpose, is comiiosed, with a single exceptioi^, 
of Army officers charged with regular and important duties, most of whom have 
atations at posts other than Washington, and whose training and experience have 
\>een in other lines than those now suggested. If discretion as to allotment of 
appropriations for fortifications is to be exercised in this Department, it should be by 
the 8ecretary of War. 

Very respectfully, yours, Daniel S. Lamoxt. 

Hon. £. J. Hainrr, 

HoU8K OF RKFRRSENTAT1VB8, Washington, D, C, 

The Chairman. It affords me pleasure, gentlemen, to introduce to you Captain 
Bliss, who is the officer representing the Secretary of War and to whom reference ia 
tnade in this communication. Captain, we will be pleased to hear from you in 
tespect to matters touched upon in this letter. 

STATEMENT OF CAPT. T. H. BLISS. 

Captain Blihs. Mr. Chairman, I would like to state that, a« I did not know until 
at a late hour yesterday thai- I was to appear before this committee, I have not beea 
able to prepare a written statement, and in what I am about to say must rely entirely 
upon my memory and a few notes here before me which I have made from time to 
time for the information of the Secretary of War. I think, therefore, that it would 
facilitate your investigation if you were to prompt me by leadiag questions instead 
of relying upon an otherwise unaided statement from me. 

The Chairman. It was suggested yesterday, among otlier things, that thus far we 
Ibave progressed more rapidly in providing guns than in other elepents of deienaei, 
and, in short, thot it would require an appropriation of about $10,000,000 to bring out 
quota of carriages, emplacements, and ammunition, including projectiles, up t^ the 
standard of the guns now completed or that will be completed by July 1 next, aad 
that the first $10,000,000 which could be profitably appropriated or expended ahonld 
be directed to bringing up the quota of emplacements, carriages, and ammnnitioo 
to the standard of tlie guns. That leads us to an inquiry of whetner or not, in view 
of this suggestion, the Department lias contemplated a revision of theae eatimatea, 
or whether or not it adheres to the estimates which hava already been •ubmitted ta 
this committee for its information. That opeus up the general subjeot. 
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Captain Buss. In that connection I will state the snbstanre of interviews had 
with the Secretary of War apon this subject yesterday and this morning. Yon will 
note that it was the Secretary of War who, in his recent annual report, first called 
particular attention to the dinparity in the rate of construction of the three prin- 
cipal items necessary for coast defense, viz, the number of gnns, as compared with 
the number of carriages and with the number of emplacements for them — the guns 
and carriages being purely ordnance work and the emplacements being purely engi- 
neering work. 

Before attempting to give the views of the Secretary of War in regard to the 
estimates now before the committee, what should be the proportion to be maintained 
between the sums now to be allotted, respectively, to the two bureaus of ordnance 
and engineering, and what should be maintained in the event of Congress fixing a 
definite sum for the completion of the whole work and an annual rate at which that 
sum should be expended, it is necessary, in order to prevent any misapprehension, 
to understand how it is that the disparity in the rate of construction just noted has 
come to exist, and why the Secretary of War first directed special attention to the 
fact this ^ear. The existing condition as respects these three items in oar coast 
defenses is shown in a table which I have here, hastily prepared in pencil, the figures 
of which are of somewhat later date than those given in the report of the Secretary 
of War. 

It appears that at this moment the emplacements (that is, the engineering work) 
which nave been completed or are under construction, and for the completion of 
some of which money has been allotted, and the guns and carriages built or build- 
ing, are as follows: For the 8-inch guns there are seven emplacements, completed 
or in process of construction. On the Ist of July last there were fifty -<'ne 8-inch 
guns completed, showing a great discrepancy between the number of these guns 
and the number of emplacements in which to put them. 

But, at the same time, there were only fourteen carriages, either built or in proc- 
ess of building, for these fifty-one guns. For the 10-incn guns the engineers have 
completed or are building twenty- three emplacements, while on July 1 last the 
ordnance ofiicers had ready thirty-three ^uhb. The number of carriages, built or 
building, for these thirty-three guns is thirty five; thus, excluding others yet to be 
provided, there would be two more carriages than guns, and ten more guns than 
emplacements. For the 12 inch guns the engineers have built or are building eight 
emplacements, while on July 1 last the Orcuiance Bureau had completed fourteen 
guns and have now built or are building ten carriages for them. For the 12-inoh 
mortars the engineers have built or are building eighty-eight emplacements, while 
the Ordnance Department has completed seven mortars, has bought seven ty-seven 
f^om private companies, and has six more in process of construction. 

Thus, as the matter now stands, the engineers are two emplacements ahead of the 
ordnance as regards carriages for the 12-iuch mortars, while they are behind the 
ordnance in respect to the other three elements, i. e., the 8, 10, and 12 inch guns. 
Moreover, it will be noted that the disparity in the rate of construction exists not 
only as between the work of the two bureaus iumiediately concerned, but, in the 
Oranance Department, between the two items of ^nns and carriages, the number of 
guns being much larger than the number of carriages for them. And just here it 
will be well to note that the progress of work upon the emplacements is entirely 
dependent upon the progress of work on the carriages, not on the guns. 

The engineers can not determine, except within certain limits, what kind of 
emplacements to construct, and they can not at all determine the kind of platform 
to put in them until the Ordnance Bureau has determined what kind of a carriage is 
to be built for the guns that are to be mounted in these emplacements. So much 
for the existing condition. Now lot us look a little into the future, in the light of 
the estimates before the committee. If the current estimates for ordnance and 
engineering work should be allowed in their entirety, we may anticipate that by 
the end of the next fiscal year — by the 30th of June, ixy? — the engineers will have 
completed sixteen emplacements for 8-inch guns, and that the Ordnance Depiirtment 
will have ready at least sixty-two 8-inch guns. I say ** at least," because in addition 
to the guns to be manufactured by the Ordnance Department, the Bethlehem Iron 
Company is under contract to deliver one hundred guns by the year 1903, of which 
twenty-five are to be 8-inch, fiftv to be 10- inch, and twenty-five to be 12 inch gnns. 

How many they will deliver within a given time I do not know, but they have now 
completed, I believe, about ten. For these guns there would have been built or be 
building sixty carriages. Of the 10-inch gun emplacements the engineers will have 
completed thirty-nine and the Ordnance Department will have on hand at least sixty- 
three guns and fifty-three carriages built or building. For the 12-inch ^n the 
engineers will have eleven emplacements and the Ordnance Department will have 
ready forty-three gnns and twenty-one carriages. The engineers will have completed 
one hundred and twelve emplacements for the 12-inch mortar, while the Ordnance 
Department will have ready one hundred and forty-six mortars and one hundred 
ana forty carriages for them. Thus it appears that the present estimates, if allowed 
3D fnJJ, would still farther increase the disparity already noted as existing. 
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It may be asked how it happened that the Secretary of War passed estimates which 
would lead to snoh a ooncliision ; in other words, why did he not reduce the ordnance 
estimates or increase the engineer esti mates f llie reason is this: In the first place, 
in making its annual estimates for the armament of fortifications, the Ordnance 
Department has a very definite guide to follow. It hasu certain plant to operate in 
the manufacture of guns, carriages, and projectiles. It knows with exactness what 
it will cost to run these plants at their full capacity for eight hours per each working 
day throughout the year. So long as necessary work remains to be done by this 
Department the money allotted to it is expended Judiciously and economically only 
when its plants are worked to their normal capacity, since the cost of each item 
increaaes in a certain proportion as the total amount of work falls below the normal. 
The ordnance estimates, therefore, could not be judiciously reduced, except in 
respect to those items the purchase or manufacture of which the Secretary of War 
did not at the time approve. On the other hand, the Engineer Department has no 
socb piide in the preparation of its annual estimates. Without auv increase in its 
office force, this department can judiciously and economically expend a sum ranging 
between a comparatively low and a very high limit. In fixing tne limit for any one 
year, it must be largely guided by legislative action on this matter in preceding 
years. And as, when these estimates were acted upon by the Secretary or War, the 
general condition had not changed from that of last year, be did not feel justified in 
increasing them. 

In the second place, assuming that the estimates would receive about the same 
legislative action this year as they had received last year, the Secretary hoped that 
this action would be so guided as to reduce the disparity in the rate of construction 
which he had pointed out in his annual report. He therein stated that this disparity 
ehonld continue no longer than was necessary, and that steps should now be taken to 
provide carriages and emplacements for all the gnus that had been built. I shall 
point out in a moment why it was that such a recommendation was then for the first 
time warranted. If Congress were willing to grant the money necessary to bring up 
the quota of carriages and emplacements, estimates therefor could at once be laid 
before it. But if the estimates were to be reduced bv legislative action as they had 
been in recent years — ^tbat is, by from two-thirds to three-fourths — he hoped that by 
calling attention to this disparity the reduction would be so made as to enable the 
engineers to complete the maximum amount of work. 

As I said before, in the absence of such a conditon of affairs as would justify the 
hope that Congress or this committee would for a moment consider the propriety of 
granting the estimates in their entirety, the only warrantable assumption was that 
legislative action would be about the same as last year, modified, however, by the 
snggestions in the Secretary's report. Let ns suppose this to have been done, and 
that the ordnance estimates have received about the same action as last year, while 
the engineer estimates have been wholly allowed. In that event, if the engineer 
work snonld be carried on as contemplated when the jostimates were made, there 
would be provided a considerably larger number of emplacements for the 12-inch 
mortar than there would be mortars and carriages to put in them, while the number 
of emplacements for 8, 10, and 12 inch guns would be substantially equal to the 
number of carriages ready for them. 

This is on the supposition that, as last year, no money would be allowed to baild 
mortars or carriages for them, and only enough for a very few gun carriages. But in 
proportion as money is allowed for mortars, and for gun and mortar carriages, the 
disparity would continue, and could eventually be remedied only by largely increased 
appropriations for emplacements. Now, a few words as to how this disparity in 
rates of oonstrnction has come to exist. When Congress, in 1888, made the first large 
appropriation for the modern armament of fortifications, the War Department was 
at once ready to build or buy the best 8, 10, and 12 inch guns in the world. In fact, 
it was ready to build better guns than were mounted anywhere on board ship — ^that 
is, caliber for caliber — because, not being limited by considerations of weight, the 
guns could be made heavier, could fire heavier projectiles, so that for anything like 
the same velocities they would have greater ballistic power. 

But this was all that it was then ready to do— to build, through its Ordnance 
Department, 8, 10, and 12 inch guns and 12-inch mortars, and to guarantee that they 
would be the best in the world. The Endicott Board in 1886, the subsenuent Board of 
1890, and the Board of Engineers (whose special duty it is to study the problem of 
fortification), while differing as to details in their conclusions, have all substantially 
agreed as to the ballistic energv necessary for the artillery defense of the twenty- 
seven or twenty-eight ports considered by them. This ballistic energy is represented 
in each case by a certain number of guns and mortars. But this number is baaed 
upon the assumption that the guns will be mounted in a certain way ; in short, 
that a large proportion of them will be mounted on disappearing mounts. 

If a gun can be so mounted that every time it is fired it disappears f^om the view 
of the enemy and remains concealed during the time necessary ror loading, one gun 
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may be made to do the work of several moan ted on the nondisappearing principle, 
both becauge the casualties to the manners will be much less and the chance of the 
ffun itself being injured or disabled will be mnch smaller. Therefore it must not be 
forgotten that when, from time to time, boards have reported to Congress that a 
certain number of guns is necessary for the artillery defense of the coast, that num- 
ber involves, as an absolute sine qua nou, that a certain proportion shall be mounted 
on disappearing carriages or in some method embodying the disappearing principle. 
But at tiie time that the tirst lar^e appropriation was made, in 1886, no such car- 
riages had ever been made in this country, and those in use abroad were not con- 
sidered satisfactory enough to warrant their adoption heie. 

. The determination of satisfactory types of snch carriages was therefore a matter 
of experiment. But the War Department assumed that it was only a (inestion of 
time before they would be devised, and in the meantime, as there was no doubt aato 
the guns and nothing was to be gained in respect to them by delay, it steadfaetly 
urged Congress to go on with the work of building the guns and let appropriations 
for the carriages and emplacements (except for experimental work) wait for a time. 
Within not much more than a year preceding the Secretary's report the Ordnance 
Department has solved the problem oi a disappearing carriage for the 8 and 10 inch 
guns, and the engineers have designed the emplacements and platforms accordingly. 

The War Department is now re^y to build or buy the carriages and construct the 
emplacements as rapidly as Congress shall determine the work to go on. The time 
consumer! by experiments on this matter of disappearing carriages accounts in nart 
for the discrepancy between the existing number of gnus and emplacements. It aoes 
not entirely account for it; a great deal of it is due to the fact that in reducing esti- 
mates sufficient attention has not been given to seeing that the amounts allowed for 
the two Departments shall accomplish properly proportionate amounts of work. 
Still, it may be said in a general way that the emplacements have had to wait upon 
the carriages, and that the carriages have had to wait npon the results of experimenlt 
and tests. 

At this momi'nt, however, the only problem connected with the mounting and 
emplacing of all the 8 and 10 inch guns that have been built or provided for is a 
fiuancial one. But in leference to tlie 12-inch gun, the case is somewhat different. 
The Endioott Board recommended two hundred and three of these guns, a consider- 
able part of which were to be mounted on the disappearing principle. The only 
practicalde way then known or anticipated of applyins; this principle to guns of 
such weight and ballistic power as the 12-inch gun was by the use of what is known 
as the '^gun lift." This method, while sufficiently satisfactory from the engineer 
and the artillery point of view, is exceedingly unsatisfactory fh>ni the financial point 
of view. So much so is that the case that the engineer and ordnance officers have 
devoted a great deal of study and labor to the solution of the problem of a 12-inch 
disappearing gun carriage that would permit an all-around lire. 

The engineers and the ordnance officers, the War Department, and Congress have 
believed that this can be done; that it is only a question of time — of giving Ameri- 
can inventive genius an o])portunity to work. Therefore the Department has not 
asked and Congress has not contemplated any considerable number of gun-lift 
emplacements for the 12-inch gun. And so, to sum up this part of the subject. Con- 
gress now has it in its power for the tirst time to remedy the disparity in the rate of 
construction of 8 and 10 inch guns, carriages, and emplacements, because on these 
items the Department is prepared to expend judiciously and economically any amount 
of money that Congress is willing to give; but for those 12-inch guns requiring an 
all around lire the number of carriages and emplacements will have to remain below 
the nnmb<'r of guns until a satisfactory disappearing carriage shall have been devised. 

Mr. Cannon. Just at that point, before you strike another thing, to have the 
statement all together — the Chief of Ordnance spoke with great certainty that a 
12-inch carriage was now practicable. 

The Chairman. That was not all round fire, only 170^. 

Mr. Cannon. Ih not that the fact? 

Captain Bliss. No. sir; that carriage can not be used with all the 12-inch gnus 
which the Endicott Board designed to mount on gun lifts, and the reason is Uiis: 
There are certain sites where it is necessary to secure protection against an attack 
on the complete circle of 360^. If a 12-inch gun can be put in, so mounted that after 
it has been loaded under cover it can be traversed so as to point, say, in that direction 
[illustratiug], and again traversed so as to fire in this direction [illustrating], or in 
any direction you please — if, I say, such a moile of emplacement for the gun can be 
devised — one ^un may be sufficient; but if we can fire only over an arc of 170^, say 
in that direction [illustrating], then this side will have no protection, and therefore 
if we have to use a carriage which will permit firing only over that degree of arc, it 
will be necessary to put in at least two guns, one to fire in that direction and one to 
fire in this [illustrating]. 

In that case the cost of the additional emplacements, carriages, and guns will to 
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naoh increase the total cost of fortifying such sites as to make it very desirable to 
nrait, in the absence of such an emergency as would make financial cousiderations of 
lecondary importance, until a satismctory type of an all-around disappearing car- 
riage can be obtained for the 12-inch gun before continuing work on emplacementa 
Tor them. 

Mr. Sayeks. I understand you to say it has not been until the past year that the 
>rdnance Otfice has been able to secure a satisfactory disappearing carriage for the 
I and 10 inch gunsf 

Captain Bli88. Practically; yes, sir. At least it was in its report of a year ago 
last October that the Board oi'Grduance and Fortification first reported that these 
carriages had satisfactorily passed all the tests. 

Mr. Sayers. Now, do you Know whether or not the Ordnance Department regards 
^he carriages for the 8 and 10 inch gnus that have been a<lupted as the most perfect 
bypet 

Captain Blis8. Yes; those that have been adopted. 

Mr. Saykks And they are entirely satisfactory? 

Captain Bliss. Not only satisfactory, but there is no doubt that they are much 
better than any other disappearing gun carriages that have been built anywhere. 

Mr. Saybrs. And they have been subjected to such experiments as to justify that 
BODclusion ? 

Captain Bliss. Yes, sir. Experiments have been conducted with these carriages, 
[ can not say exactly how long, but for several years— four or five years. 

Mr. Saykks. And the only problem to be solved now is to obtain a disapi^earing 
carriage for the 12-inch gun, which will complete the entire cirolef 

Captain Bliss. Yes, sir. And the Chief ot Ordnance, I believe, feels sure that he 
has a satisfactory design for such a carriage, but it has not been built or tested yet, 
•<> the type has not yet been established on which to manufacture in quantity. 

Mr. Sa YER8. They have secured a type of disappearing carriage that will cover aa 
arc of 170^ f 

Captain Bliss. Yes, sir. 

Mr. Sayers. So that there remains to be invented a carriage that revolves 

Captain Bliss. Over the difference between that arc and 360^. In regard to the 
determination of a satisfactory type of disappearing carriage, it must be borne in 
mind that the settlement of this question involves not merely the favorable judg* 
ment of the Ordnance Department, but it must also be passed upon by the Board of 
Ordnance and Fortification, which has been appointed under an act of Congress for 
that purpose. 

Mr. Sayers. Now, one other question and I am through. You speak of a dis- 
crepancy between the number of guns and the number of carriages and the number 
of emplacements. Now, is it the opinion of the Department that it will be at all 
advisable to cut down the appropriations for the work at Watervliet Arsenal, or 
ought Watervliet Arsenal to bo kept at its full capacity; that is, eight hours a day 
during the entire year! 

Captain Buss. The Department is decidedly of the opinion that the estimates for 
the Ordnance Department should be allowed to such an extent as will permit that 
Department to work its plants in the construction of the necessary items for coast 
defense, for which satisfactory types have been determined, to their full capacity. 

Mr. Grout. One question. Who owns this disappearing carriage? Is it the 
property of the Government, or is the patent held outside by anybody? 

Captain Bliss. This carriage was invented by officers of the Ordnance Depart- 
ment. It is an improvement and modification by Captain Crozier of the original 
idea of Colonel Bumngton, some years ago. 

Mr. Grout. Is it patented? 

Captain Bliss. The right to manufacture for the United States has been sur- 
rendered to the Department. When I say it is patented, I believe that it is. It is 
known as the Crozier-Bufiington carriage. 

Mr. Ghout. There will be no toyaltiesas far as the Government is concerned? 

Captain Buss. None at all. 

Mr. Grout. Do you know what terms it is surrendered on, whether he demanded 
some sum of money ? 

Captain Bliss. I can determine that with accuracy as soon as I return to the 
Department. I am quite sure that he has surrenderea to the Government the abso- 
lute right to manufacture, free of any charge. 

Mr. Grout. His services were in the Department studying out these questions? 

Captain Buss. Yes, sir. 

Mr. Grout. One question more before resuming. Who is the inventor of this 12- 
inch gun carriage; the same person? 

Captain Bliss. No, sir; I do not think it is covered by a patent at all. I think 
that It has been designed bv the Ordnance Department. This carriage has not yet 
been built, but the Chief or Ordnance is satisfied that it can be built on the designs 
which he now has. 
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Mr. Grout. Do yoa know what the estimated cost of that carriage is? 

Captain Buss. The Ordnance estimate for a disappearing carriage for this gan if 
about $25,000 for the front-pintle carriage (arc of 170^) and I believe about |@8,OO0 
for the center-pintle, or all round fire carriage. 

Mr. Grout. That is for the 12-inch gun ? 

Captain Buss. Yes, sir. And you can very easily see how much the ultimate oost 
of coast defense will be lessened when this problem is satisfactorily solved. The 
gun-lift emplacements for the 12-inch gun are estimated to cost about $225,000 per 
ffun. To emplace the total number heretofore contemplated to be mounted on gun 
ufts would cost something like $29,000,000. But if a satisfactory disappearing car- 
riage can be devised for these guns the cost of emplacement will be reduced to some- 
thing like $75,000 per gun, and in some cases might be as low as $50,000; so that 
the total cost now contemplated for gnu lifts would be reduced from two-thirds to 
three-fourths -that is, it would be reduced from some $29,000,000 to $9,000,000 or 
$10,000,000, or perhaps even less. 

Mr. Grout. That is the problem they are trying to solve f 

Captain Buss. Yes, sir; that is part of the tochnical business of the Ordnance 
Department, and they are constantly at work upon it. 

Mr. Cannon. In that same connection, I want to ask you, in the judgment of the 
Secretary of War, or in your judgment, in the present condition is it advisable to 
wait another year for the perfection of this carriage for the 12-inch gun rather than 
to go on and construct the additional gun lifts for this gunf 

Captain Buss. Well, sir; that question ultimately involves a financial qaestion 
of great importance. As I have before said, these gun lifts are very satisfactory in 
every respect except their great cost. If this question of cost required no consid- 
eration so that, by a soap of the finger, as it were, you could put these guns on lifli 
so that they would become immediately available for defense, I should say that it 
ought to be done. But as they can not be put on lifts by a snap of the finger and 
as It is to be hoped that, if we were to begin their construction in considerable 
numbers now, a satisfactory disappearing carriage will be devised long before their 
completiou and thus make them unnecessary, I do not think that it would be wiae 
to, for the present, continue their construction. I doubt if even a g^at emergency 
would justify such a course, since it is very possible that they could not be com- 
pleted in time to bo of use in such emergency. 

Mr. Cannon. What is the estimate for the gun lifts? 

Captain Buss. About $29,000,000. 

Mr. Cannon. Is there in this bill any estimate for a gun liftf 

Captain Buss. Not specifically for that object. The engineering estimate is always 
an aggregate amount for emplacements. After consultation between the chief of 
engineers and the Secretary of War the money which may be granted is allotted to 
different localities for the construction of such emplacements as may seem at that 
time to be the most necessary. 

Mr.. Saykrs. Will you complete your answer to Mr. Cannon's question upon the 
point of the construction of tnese emplacements at the present time, using gun lifts 
instead of waiting for the invention of the disappearing carriage which will com- 
plete an entire circle? 

Mr. Cannon. Everything considered. 

Captain Bliss. As I said before, if the question of money could be left out of 
consideration, and it being admitted that the gnu-lift emplacement is a satisfactory 
one in all other respects, I think these guns should be put in position without farther 
delay, because a good coast-defense system is needed now, and if there were suffi- 
cient money to complete it as now designed there would seem to be no reason for 
waiting any longer. 

Mr. Cannon, when the disappearing gun carriage is invented, then these gon 
lifts would become useless? 

Captain Bliss. They would not become useless; it .would merely be unnecessai 
to construct more of them. You are to understand that the gun lift is, from an en| 
neering and artillery point of view, a satisfactory method of emplacement for 
12-inch ^n ; but from a financial point of view it is not, because, in spite of any 
assumption which may be made for the mere purpose of argument, the money ques- 
tion is an all-important practical one and can not be left out of consideration. 

The Chairman. Is it not true that no gun lifts are estimated for or are in contem- 
plation by the Engineering Department under this bill? 

Captain Bliss. I am not sure that that is strictly so. The engineers have com- 
pleted two 12-inch gun lifts at Sandy Hook. My impression is that they have 
oroken ground for three more on the Delaware River, which, if they should be com- 
pleted, would form a principal part of the artillery defense of that river. Three 
more were designed for the harbor of Charleston, on which work could be began 
if the solution of the problem of a disappearing carriage should appear to be too 
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remote. That, however, would make six, at the most, which the Engineering Depart^ 
ment has had in contemplation, and yoa will note that it was for this reason that 
the Secretary reduced the estimate of the Ordnance Department in respect to the 
item of gun carriages. That department proposed to build fourteen gun-lift car- 
riages out of the estimate for this year, which number was reduced by the Secretary 
of War to six in order to correspond to the total number of additional gun-lift 
emplacements contemplated by the engineers. Practically, however, it may be taken 
as an assured fact that no more gun lifts will be built, and the money given for 
carriages will not be spent on gun -lift carriages. 

Mr. Savers. The gun lift is regarded as part of the emplacement f 

Captain Bliss. Yes, sir. 

Mr. Sayers. For instance, the Engineering Bureau does not estimate for a gun lift 
separately f 

Captain Bliss. No, sir; it estimates $225,000 for a gun lift emplacement in its 
entirety; that is, for everything except the gun and the carriage. 

Mr. Sayers. It is merely information for the Secretary of War, so as to show what 
factors enter into the total estimate? 

Captain Bliss. Yes, sir. 

Mr. Sayers. But under the general appropriations for emplacements the engineers 
conld go along and construct their gun lifts? 

Captain Bliss. Yes, sir; in theory they conld, with the approval of the Secretary 
of W*^ar. But it is very well known by all that the power to do so has been and wiU 
be exercised with the greatest discretion and judgment and that work neither of 
this kind nor any other will be undertaken until the Engineer Department and the 
War Department are thoroughly satisfied that it is the proper thing to do. They are 
now satisfied that work on gun-lift emplacements is not the proper thing to do. In 
this connection I would like to revert to the question which you asked a moment 
ago. I know that the War Department would not think it wise to go ahead with 
any more work on gun-lift batteries for the 12 inch guns. Everything is now ready 
for the construction of 8 and 10 inch guns and 12-iuch mortars, with their carriages 
and emplacements, as rapidly as Congress may determine. All the money which may 
be given for that purpose can be now expencled by the War Department judiciously 
and economically. 

When we have all of these 8 and 10 inch guns and 12-inch mortars in position, 
while the system of defense thereby obtained would not be perfect, it can not be 
doubted that a very long step will have been taken toward securing a satisfactory 
system. Therefore, as long as we are so far behind in these three elements, while at 
the same time we are ready to push the work of their construction with the greatest 
vi^or, if Congress will only be willing to grant the money necessary for completing 
this part of the system without further delay, it doen not seem to me that it would 
be wise to expend any money on gun-lift emplacements for 12-inch guns. Because 
before the other part of the work is completed it is quite certain that a satisfactory 
type of an all-around-iire disappearing carriage for that gun will be devised; it will, 
therefore, be then only a question of appropriations to rapidly build these carriages 
and the emplacements for them. Thus, by continuing as rapidly as possible work on 
those parts of the system which we are from year to year ready to complete, there 
would be no unnecessary delay in the completion of the entire system. 

The Chairman. In that connection is it not true that only a small proportion of 
the 12-iuch guns will be placed at points requiring an all-around fire? 

Captain Bliss. No, sir; there are 203 12- inch guns contemplated by the approved 
plans for the defense of about 27 forts, and a large proportion of these were intended 
to be mounted on gun lifts, should no cheaper and at the same time equally good 
method of mounting them be devised. A large proportion of the gun lifts were 
planned for sites where an all-around fire from the 12-inch enn is necessary, and, 
therefore, any disappearing carriage which will make the gun lift unnecessary must, 
in an equally large proportion of cases, permit an all-around fire. There are cer- 
tain places where this would not be necessary, where two 12-inch guns, so mounted 
that each could fire over an arc of nearly 180^, would answer the purpose. In such 
cases the disappearing carriage permitting a traverse of 170^ can be used. 

The Chairman. I understand, from testimony given before the committee, that 
only seven places on the entire list were of such character as required an all-around 
fire? 

Captain Bliss. I should very much prefer that you get the expert opinion of the 
engineers on that subject. It is a matter involving a knowledge of technical details, 
while I can now speak only from general impressions. But, as I said before, I have 
no doubt at all that in a large proportion of cases where the gun lift has been con- 
templated the disappearing carriage, which will take its place, must permit fire over 
the entire 360 degrees. 

Mr. Cannon. Now, you had not completed your statement when I interrupted you 
on that particular point. 

PA 6 
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Captain Bliss. After noting how the disparity in the rates of constraction hat 
come to exist and why it was not deemed necessary to call especial attention to if 
until comparatively recently — it being impracticable for Congress to have corrected 
this disparity by the appropriation of any amount of money — I will state what I 
understand to be the views of the Secretary of War in regard to the estimates tot 
this ^ear now under consideration by the committee. This disparity actually exists, 
and It is therefore a fact which has to be taken into consideration. If it were abso- 
lutely necessary to remedy it now it could be done only by a very largely increased 
appropriation over the estimate submitted to you for engineering work. The esti- 
mate of the total amount for this purpose can be readily given. And it can be easily 
determined how much money must be given each year in order to keep the quota of 
carriages and emplacements up with toe number of guns, assuming any given rate 
for the construction of the latter. 

Again, if Congress were to fix a definite sum — $80,000,000 or $87,000,000, or any sum 
which it may choose— for the completion of the entire work, and were to determiD« 
the annual rate at which the total sum should be expended, it would be verv easy 
for the department to say in what ratio the annual allotment should be expended by 
the two departments immediately concerned — the Engineers and the Ordnance. To 
complete the entire work will require, in round numbers, about 50 per cent of the 
total cost for the engineering work, and about 50 per cent for the ordnance work. 
But if the amount appropriated varies from year to year, and in each year is very 
much below what can be profitably expended by the two departments, then it becomes 
a question of balancing considerations and determining each year according to the 
then existing conditions which department should expend the greater amount. The 
aggregate of the estimates this vear for fortifications and the armament thereof is, 1 
think, something like $7,000,000. 

The Secretary's opinion is that the ordnance estimate should not be reduced belov 
the amount now before the coiimiittee, for the reason that snch action will not only 
cripple the gun factory for the next fiscal year, but also for one, two, or perhaps 
more years thereafter, since that Department relies upon these estimates for securing 
the forgings upon which work will be carried enduring one or more years succeediDg 
the fiscal year for which the appropriation is made. So long as the ordnance work 
is not entirely completed, especially if there should appear to be reasons for com- 
pleting the whole project with the least practicable delay, the War Department 
thinks that the ordnance estimates should not be reduced below what will enable it 
to run its plants at their full capacity, eight hours per day throughout the year. At 
the same time, of course, if the existing diHparity is not to be still further increased, 
the engineer estimate should not be reduced. 

In fact, if it were practicable to do so, the latter estimate should be so increased 
as to make it about 46 per cent of a total of which tlie present ordnance estimate 
would be the remaining 54 per cent ; in other words, about $5,000,000 going to the 
Bureau of Ordnance and about $4,300,000 going to the Bureau of Engineers. That 
would be about the proper ratio of appropriations in order that the engineering and 
ordnance work should go on pari passu. If, however, it is decided to allow the esti- 
mates for the next fiscal year as they now stand, the existing disparity must still 
continue. In that case the Secretary of War is of the opinion that for the present 
this disparity should be shown by a deficiency in engineering rather than in ord- 
nance construction, for the reason that the Government factory and existing plants 
throughout the country have a certain easily attained limit to the amount of work 
which they can do in any one year. In the absence of an increase in the plants this 
amount of work can not be iu creased by any amount of money that may be appro- 
priated. 

On the other hand, the margin is very wide before the engineers reach the limit of 
work which they can economically do in any one year. Therefore, in an emergency 
or whenever it shall appear desirable to do so, that Department can easily expend 
ver^ largely increased appropriations in making up its deficiency in construction, 
while the Ordnance Department could not do so. Notwithstanding this, however, ii 
it is proposed to reduce the aggregate of the estimates now submitted, tne Secretary 
is of the opinion that under present conditions it would be advisable to reduce the 
ordnance estimates — not, however^ to such an extent as to cripple the workings of 
that Department — leaving the engineering estimates to remain as they now are. The 
reason for this opinion is this : It is to be assumed that especially serious attention 
is bein^ given to these estimates only because it may be supposed to be not alto- 
gether impossible that the sufficiency of our system of defenses might at any time 
be put to a practical test. 

If such an emergency should occur every one of the guns which should not have 
been provided with a carriage and emplacement will be merely useless iron, because 
it can not be mounted in a nurry. If, therefore, work upon a system of defenses is 
not to be carried on more rapidly than heretofore it woula seem to be wise to at least 
make available the guns and mortars which have already been provided. 
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Mr. Grout. What does a lO-inch ^n weigh ? 

Captain Bliss. Thirty tons; a 12-mch ffim weighs 57 tous. 

Mr. Grout. So it is practically impossible to handle these gana in a harry f 

Captain Bliss. Yes, sir; and the carriages for these gnns weigh as much or more 
than the guns. 

Mr. Grout. The idea of monnting them so as to be of any sort of servioe withont 
an emplacement or carriage, what of thatf 

Captain Bliss. It is absolutely impracticable. 

Mr. Grout. I supposed so. 

Captain Buss, h or that reason the Department thinks that if tlie aggregate is to 
be reduced, it should be done in such a waj* as to still permit this disparity to be 
diminished. That, of course, can only be done b^ allowing the maximum amount of 
engineering work to be completed. Therefore, it any out is to be made, while at the 
same time seeking to diminish the disparity before noted, the cut would have to be 
made in the orduance estimate. If the aggregate of the estimates should be passed 
as it now stands, the Secretary of War believes that it would be for the best interests 
of the Oovemment that no change be made in the ratio of the appropriations this 
jrear asked for the two bureaus of Engineers and Ordnance. The resulting disparity 
in rates of construction can be remedied at any future time, whenever Congress shall 
BO determine. 

Mr. Sa yers. Suppose Congress should increase the appropriation for the engineering 
branch of the service over and above the estimate, are you prepared to say whether 
or not the Department would place these 12-inch guns which have been constructed 
upon lifts or would it wait until a proper disappearing carriage was completed f 

Captain Buss. Nothing further will be done in that direction. As a matter of fact, 
no work is being done upon these lifts, nor under present conditions is it proposed to 
do anything further until the problem of the disappearing carriage has been solved. 
It may be said very positively that no gun lifts, other than the two completed a good 
while ago at Sandy Hook, will ever be built. 

Mr. Grol'T. Unless I am somewhat at fault my recollection is that General Craig- 
hill expressly stated that he would not construct any more fiin lilts until the ques- 
tion of the carriage had been solved, and I looked for it in his testimony, but 1 could 
not get ray eye upon it; but 1 have it firmlv fixed in my mind that he said so. 

Mr. Savers. You do not think it advisable to make any larger appropriations than 
the estimates for the Watervliet Arsenal; in other words, the estimate is for eight 
hours a day for the entire year, and you would not go beyond that and have two sets 
of hands, so as to make sixteen hours per day throughout the yearf 

Captain Bliss. 1 should not think tnat was desirable in the absence of an emer- 
gency. Of course that is a matter of legislative policy. The work has to be done, 
and so far as regards the greater part of it, the Department is ready to do it as rapidly 
as Congress may direct. But the appropriation should permit the factory to run at 
its full capacity of eight hours a day at least, since under that condition every item 
of work that is turned out will be produced at its minimum cost. 

Mr. Grout. You have alluded once or twice in your statements to a comprehen- 
sive plan referring to the whole work, and I inferred, although you did not expressly 
say so, that you had in mind doing that under some single grant of authority from 
Congress. Was that in your mind f 

Captain Bliss. I had in mind at the moment only the idea which has been broached 
in another branch of Congress, to the effect that a certain sum of money should be 
made available for the whole work, to be expended at a certain rate per annum — that 
is all. 

Mr. Grout. Now, representing the Secretary of War, let me ask what your opin- 
ion is on this subject as to the feasibility or propriety of that scheme f 

Captain Bliss. In regard to that matter tne Secretary of War must rely entirely 
upon the judgment of nis expert advisers, of whom the principal one, of course, is 
the Chief of Engineers. The Chief of Engineers has given it as his opinion that a 
system of coast defense can be completed for $87,000,000, assuming certain conditions 
which he imposes. That system of defense would not, of course, embody all the 
details of the elaborate plan contemplated by the Endicott Board and by the Board 
of Engineers since. 

Mr. Grout. It is a modification of that planf 

Captain Bliss. It will be a simplified plan generally, on the basis of the existing one. 

Mr. Grout. What I am after is whetner or not that plan has the approval of the 
Secretary of Wart 

Captain Bliss. Yes, sir ; it has. 

Mr. Grout. Did the Secretary of War appear before the Senate committee f 

Captain Bliss. I do not think that he did, although I am not certain as to that. 

Mr. Grout. I do not know but that the fact is shadowed in his report. 

Mr. Sayers. Suppose that this committee should recommend to the House an 
appropriation sufficient to carry on the work of the Engineer Corps to the 1st of 
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March, 1897, with a further provision giving the Secretary of War and the Chief of 
Engineers, as tlie case might be, authority to contract for work on that branch 
of the service, would that be of any benefit ? You will recollect that Coneress will 
meet in December next and appropriations can be made and would be made, shoald 
authority be given, to meet the contracts as the money becomes due and payable 
' on contract. Are you prepared to advise us on that point! 

Captain Bliss, in regard to that I can only repeat what the Chief of Engineers 
has already said before another committee of this Ctmgress. He has stated as his 
professional opinion that if he could apply the continuous-contract system in such 
\ way as he would recommend, he could save at least $10,000;000. That is, assuming 
the remaining cost of the engineering work contemplated by him to be $70,000,000, 
the coctiniious-contract system applied as he would like it to be applied would enabls 
. him to reduce that sum to $60,000,000. I think that General Craighill has already 
explained to the committee that the continuous-contract system is advantageous only 
in case of very materially increased appropriations. He has farther said, and I hsTS 
no doubt that the Secretary of War concurs in that view, that after Congress should 
have expresseil its wish that the principle of continuous contracts shoald apply, and 
diould have granted the means to enable it to be applied to advantage, it snoald 
leave to the Secretary of War and the Chief of Engineers discretionary power as to 
its application in any particular case. 

General Craighill has pointed out that in such a case as the construction of the 
outer line of defense for Pnget Sound, far removed from sources of supply of labor 
Imd material, the Department might have to wait a long while to secure a competent 
contractor to undertake the work. In such cases the War Department should have 
the power to step in and do the work itself, if that course should seem to be preferable. 

Mr. Sayers. I will ask you another question on this point. If Congress shoidd 
appropriate to the 1st of March next what is estimated to carry on the work until 
the 1st of March, witli power to contract, then such a policy as that would be fallj 
as effective as if the entire appropriation were made for the fiscal year ending Jnnte 
30, 1897? 

Captain Bliss. It seems to me that it would be so, always bearing in mind what 
has just been said as to the necessity of sufficiently large appropriations to make 
the continuous-contract system an advantageous one. I suppose that the power to 
contract would be limited, of course, to some specified figure f 

Mr. Sayers. When you go to your office I wish you would consider that point 
thoroughly, and then write Mr. Haiuer a letter upon the subject.* 

The Chairman. In that connection, however, tne power to contract should not be 
made indefinite, extending over an indefinite period or over an enormous sum. 

Mr. Cannon. And in that same connection, if the chairman and other gentlemen 
will allow me, I would like to have this information : When you speak of $87,000,000 
to complete this w^ork, that is scattered through how many years? 

Captain Bliss. Well, it can be scattered over just as many years 

Mr. Cannon. Is it scattered over eight, ten, or what number of years! What num- 
ber of years did General Craighill say it would be scattered overf 

Captain BubS. I do not remember that he has stated any definite number of years, 
except as may be implied in his statement that his Department can profitably and 
economically expend $1,000,000 a month on engineering work. At that rate his part 
of the work would be completed within five or six years. For the Ordnance Depart- 
ment to complete the armament will, with present facilities, require about eight 
years for the 8, 10, and 12 inch gi^ns, and about nine years for the 12-inch mortars. 
This includes the completion of the carriages, as well as of the guns and mortlrs. 
The ens^ineering work could, if it were desired, be completed in a much shorter time 
than the ordnance work, for the reason before given, viz, that the engineering depart- 
ment can profitably expend within a given time a very much larger sum than the 
Ordnance Department. 

Mr. Cannon. I would like to have this, Mr. Chairman, if it is the sense of yoor 
subcommittee. In addition to what Mr. Sayers asked for and separate from it, I 
would like to have an estimate as Captain Bliss can place it (as I know he oan iit>m 
the way he speaks and practical knowledge he has of it) of the amount of money that 
would be required per annum if you scattered this work over ten years, and of oouise 
the aggregate can easily be given. 1 now include the ordnance and engineer work; 
and then, separate from that, I would also like an estimate for the projectiles and amma- 
nition necessary to utilize the gun that will be emplaced from year to year, and when 
I say the amount of ammunition I do not mean necessarily 100 rounds nor 50 rounds, 
but on consideration, after you have thought it over, a fair estimate of the amount 
in the condition of invention or manufacture of the ammunition that would proba- 
bly be needed. In other words, I would like to have, separate from the estimate for 
this year that Governor Sayers just asked you about, a complete estimate and scheme 

* See appended letter ft'oin Captain Bliss. 
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for the completion of these fortifications on the assnmed cost of $87,000,000 on the 
soiitinuous contract system, which yon think would save $10,000,000, sufficiently in 
ietail, with the words of the appropriation <«nd limitations to carry out that scheme.^ 

Captain Bliss. In a fixed period of ten years? 

Mr. Cannon. I fixed ten years without meaning to be arbitrary, but wanting to 
do it as fast as it can be economically and desirably done. I do not say I want to do 
it at all, but I want that information in order that we may spread it in our hearings 
from that standpoint, because we are dead sure to be asked about it. 

Captain Bliss. I think I understand you. 

Mr. Cannon. I do not want it unless it meets the approval of the subcommittee. 

Mr. Hemenway. That is just what 1 would like to have answered. 

Mr. Sayeks. Now, I want to suggest this to you so you can carry the whole of it 
in vour mind. For instance, suppose Congress intends to enter upon a continuous 
aDG somewhat rapid system of coast defense, and it should conclude to complete this 
deieuse within, say, eight or ten years. I want you to consider whether or not it 
would be advisable, in that event, for contracts to be made now for a longer period 
than two years at a time, looking to a possibility, if not a probability, of an improve- 
ment in the system.' 

Captain Bliss. Exactly; I understand vou. 

Mr. Cannon. Right at that point, coupling with that, however, a writing into the 
law of the power to contract from time to time from the standpoint of the interests 
of the service at the time the contract was made. 

Mr. Sayek8. We will be asked upon the fioor these questions, and we want to be 
able to answer them. We want to know the cost of the 8-inch guns, the cost of the 
10-inch guns, and the cost of the 12-iuch guns, and the cost of the disappearing car- 
riage for the 8 and 10 inch guns, and then the cost of the di8ap|)earing carriage that 
wiU give an arc of 170 degrees lor the 12-inch gun. Then we will want to know the 
cost of projectiles, powder, and other appliances for the 8, 10, and 12 inch guns.^ 

Mr. Hemenway. Give us also the cost of the disappearing carriage as compared 
with the nondisappeariug carriage on the gun lifts.' 

Mr. Sa ykrs. Give us also, then, the cost of the gun lift as compared with the 12-inch 
disappearing carriage.' 

Captain Bliss. Of course the answers to these questions must be based upon what 
the Department has recently paid, and in the event of a considerable appropriation 
all of them would probably be somewhat reduced. 

Mr. Cannon. There is another matter I want to ask which runs in my mind. The 
Chief of Ordnance when before us spoke of the changed condition, so far as public 
sentiment was concerned, between now and the time when these estimates were made 
up, for instance for his Bureau. He also spoke of his opinion as to tbe appropriation 
forsteel field guns and siege euns and field mortars and carriages and ammunition that 
could be probably prepared looking toward a reserve for 300,000 or 400,000 men in the 
event they were called into service for real fighting, such as a careful, prudent Gov- 
ernment ought to have, or a careful prudent man would if he was running bin own 
business, and he submitted some estimates of cost, etc. Now, has your attention been 
called to thatf 

Captain Bliss. Yes, sir. 

Mr. Cannon. I want to know about that. 

Captain Bliss. Those are all items which it is absolutely necessary to provide, but 
the Secretary of War does not think that they properly belong under the head of 
''Armament of fortifications." Of course it is very necessary, in the event of an 
enemv landing on our coast, that we should be able to fight them after they get there, 
bot that is a contingency that need not worry anybody very much. If that event 
happens it will be equally nr more necessary for us to have a sufiicient number of 
small arms, the cost of which might just as properly be made a part of tbe first cost 
of our coast-defense system as it would be t(» make the field guns, etc., a part of the 
first cost of that system. 

Mr. Cannon. In that connection would we not be much better off* with the small 
arms than with the field an<l siege guns, where we are absolutely without provision? 

Captain Bliss. 1 think that just now the question of smtill arms is of more impor- 
tance than that of the field and siege guns. We have already got a number of steel 
breeoh-loading field guns, sufficient at the ordinary ratio of guns to men in a 
country such as ours, to equip an army of perhaps from 75,000 to 100,000 men, and 
ipve have a lot of old material left which is not absolutely worthless, although of 
course not worth much. But we have comparatively a small number of the new 
magazine rifles. 

Mr. Bartlett. Is that the new rifle — the Kriig-Jorgensen? 

Captain Bliss. Yes, sir. 

Mr. Bartlett. Is it true that that rifle is a comparative failure? 



1 See Appended letter from Captaio BUm. 
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Captain Bliss. Ob, no; it is vastly better than the gan we had before. 

Mr. Cannon. In that connection we asked the Chief of Ordnance on that point, 
and he gave ns the opinion, sabject, of conrse, as far as recommendation was oon- 
cemed, to such revision as the Secretary of War might approve; and he took the 
scheme, as I recollect it, with the intimation or statement that he would bring it par- 
ticularly to the attention of the Secretary of War and we would hear farther mm 
him. I want to call your attention to it now, that we may exhaust it from a prac- 
tical standpoint, and lind out from yon whether it is necessary to make that, say, 
$200,000, $300,000, or $400,000 appropriation. 

CaptAin Bliss. As I stated before, it is very desirable that such an appropriation 
should be made, for it is absolutely necessary that we should have all tnis material. 
But you must bear this oue thing in mind : I suppose that everyone in the United 
States, if called upon to give money for the completion of a scheme of coast defense, 
will fix in his mind a certain sum as being the total which he believes that scheme 
will cost. He may fix it at $80,000,000, or at $87,000,000. or at $100,000,000, but every- 
body would probably be guided by some ultimate figure which he believes to be the 
result of au expert estimate, whether it be the estimate of the Endicott Board, or of 
the Chief of Engineers, or of a committee of Congress. But it must be noted that 
these estimates include nothing but guns, mortars, carriages, and submarine defenses. 
Those are the various items which alone are included in the various estimates which 
have been made, one or the other of wliich each person keeps in his mind as a guide. 

Mr. Cannon. It does not include ammunition T 

Captain Bliss. No; nor field gunn, nor anything of that kind. Now, if yon fix 
by law a sum, say $87,000,000, ns that which is to be ultimately expended on the 
project for coast defense, the Chief of Engineers makes his estiuiate in the light of 
that total, so as to expend about 50 per cent of it. But the Chief of Ordnance, who 
should also have about 50 per cent of that total, asks and receives each year appro- 
priatious for field and siege guns, and mortars, and carriages, and powder, and pro- 
jectiles, which are graut^ him ort of the ultimate total of $87,000,000. Therautre, 
by the time that sura is expended, a considerable part will have gone for items which 
were not included in the original estimate for the entire scheme. To complete that 
scheme, the War Department will still ask you for more money, and you will say, 
*' We have given you the $87,000,000 which you at the outset said that the scheme 
would cost, and *' 

Mr. Cannon. I do not care under what head you appropriate; I am only trying, so 
far as I can, to get ready to answer and meet the public exigency as a sensible 
man would, and I do not care whether it is under one head or anotlier head. But you 
say the Endicott Board spoke of guns and emplacements, and nothing else. Now, 

funs and emplacements do not amount to much of themselves, and on the battis of 
70,000,000 or $80,000,000, it seems to me, if you are ^oing to provide for finishing up the 
scheme in a term of ten years, that you want to take into consideration — whether the 
Endicott Board dealt with it or not — the cost of the projectiles; and in providing for 
the guns and emplacements you want also, if you enter upon the scheme, to provide 
for the projectiles, because that is a very large cost, is it notf 

Captain Bliss. It would cost many millions to provide 100 rounds for each gun 
and mortar when in position. Of course, it would not cost anything like that to 
supply sufficient ammunition for what we have got. The point is this: ammunition 
is an expendable article, and, so far as the powder is concerned, a perishable article. 
A certain amount of this ammunition — all of which will have been charged to the 
first cost of coast-defense system — will be expended each year in practice. Of 
course, armor-piercing projectiles will not be so expended ; they are procured solely 
for use in war and may very properly be considered as one of the permanent ele- 
ments of the system, just as the giins and carriages. But the other projectiles and 
the powder will be subject to expenditure, and even if an ample supply were now 
appropriated for, before long it would have to be renewed, even in time of peace. 
It should no more be charged as a part of the first cost of the system of defenses 
than the coal which is consumed in operating the Watervliet Gun Factory should 
have been estimated for as a part of the first cost of that plant. In other words, it 
is not an item in the original estimate for the plant, but is one of the fixed charges 
ncident to the operation of the plant. 

Mr. Cannon. I understand, but it is an element of the cost, and if you fix a scheme 
for this work, it seems to me this ought to be taken into consideration. 

Mr. Saykks. I wish you would also put down, in connection with the cost of the 
8, 10, and 12 inch ^nn, the cost of the mortars, the mortar carriages, and the cost of 
projectiles, including powder.* 

Captain Buss. I will give you all of those items. 

Mr. Cannon. When can you have all of these statements? 

Captain Buss. It will take a day or two, at least twenty-four hours. 

* See appended letter from Captain Blits. 
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Mr. Cannon. By Momlay will be time enoagb. 

The Chairman.' The Chief of Ordnance came before us at our request and made 
saggeations ; one of them authorizes the Secretary of War to procure, by purchase 
or manufacture, oil-tempered and annealed steel for high-power coast-defense guns 
of 8, 10, 12, and 16 inch caliber; for purchase and manufacture of carriages for 
mounting seacoast guns of 8, 10, and 12 inch caliber; for purchase and manufacture 
of steel breech-loading mortars of 12-inch caliber; for purchase and manufacture of 
carriages for mounting 12inch seacoast mortars ; for steel armor-piercin;; shot for 
seacoast breech-loadine; fT^ms; making a total of $3,896,000, provided that there 
should be appropriated tor expenditure for these purposes up to March 1, 1897, a 
total of $1,7^,000. That, of course, contemplated a certain equipment of guns, 
carriages, etc. 

Taking that into consideration as favorably acted upon by Congress, taking also 
into consideration the various arms of our defense on Jnl^ 1, 1896, I nsk you what 
should be the corresponding appropriation for the engineering branch of the service, 
what amount could be profitably placed under contract, and what amount of money 
should be properly specified to be expended by March 1, 1897, in order to bring the 
several items of coast defense in some reasonable kind of correspondence, having in 
view both the present and the future — in fact, all the circumstances of the case f Not 
askins: of course a perfect correspondence, but bringing them on terms of reasonable 
equality, taking into consideration all the circumstances of the case.^ 

Captain Bliss. In regard to that I will prepare and submit to you a written state- 
ment. 

The Chairman. Now, in that connection also we would like to have a tabulated 
statement of the appropriations made since 1888 for the purpose of carrying out the 
provisions of the Bndicott Board, stating separately the amounts appropriated for 
the engineering branch and also separately the amounts appropriated tor the ord- 
nance branch of the service.* Now, there are two other questions 1 would like to 
have answered; you can answer them now if you desire, or extend them when you 
receive the notes. 

Captain Bliss. Those last two I will have to look into. 

The Chairman. These are the questions: First, what increase in the Army will be 
necessary, particularly in the artillery arm, in order to effectually man the coast 
defenses when completed at the twenty-seven ports; second, if the work is prose- 
cuted so as to complete it within ten years, when will it become necessary to increase 
the artillery arm of the service?' 1 suppose you will want a little time to answer 
these, and when the notes are extended you can insert your answers if you so desire. 
Now, have you any other considerations to suggest, Captain? 

Captain Bliss. No, sir; I think if I have made the Secretary's views clear to you 
in regard to the special matter meutioned in the telegram, I have nothing further to 
suggest to the committee. The Secretary directed me to say to you that he wished 
me, if you so desired, to place myself at your disposal in respect to any information 
which you may wish to obtain, whether in the committee room or outside. 

The Chairman. You will see that our purpose is to make all the appropriation to 
meet reasonably the demands of the public service and to do it intelligently, econom- 
ically, and patriotically, and of course we desire to present a bill which will make as 
nearly symmetrica] as possible an important branch of the public service. 

Captain Buss. I shall be very |^1ad, Mr. Chairman, to do whatever is possible to 
assist you in carrying out your views. I think I understand the questions that you 
have asked, and when I have received the stenographer's notes I will prepare answers 
in full in the form of written statements. 

The Chairman. On behalf of the committee, I extend to you our thanks for your 
information and courtesy, and also to the Secretary. 



War Department, Office of the Secretary, 

IVashingtony March 14 f 1896. 

Sir: In compliance with the request of your committee, I have the honor to com- 
municate to you the views of the Secretary of War in regard to the subject-matter of 
the questions proposed by the committee at its session of Friday, the 6th instant. 

Some of these questions relate to rates oi' construction, on the assumption that 
a certain scheme for coast defense is to be completed for a certain fixed sum and, pro- 
viding it be completed within a given term of years, at certain annual rates of 
expenditure. 

Prior to any further statement, therefore, and for the clear understanding of the 
committee, the Secretary of War thinks that it will be well to lay before yon a 

1 Se« appended letter from Captain Bliss. 
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general statemeDt showing, as far as practicable, the scheme in regard to which there 
IB substantial agreement, and which can be completed ior about the sum specified in 
one or more of the committee's questions. This is the plan which the War Dex)art- 
meut recommends to Congress as requiring completion as rapidly as the money, con- 
sistently with its judicious expenditure, can be provided. 

But it must btt distinctly understood that the omission of those items in regard to 
which there is no entire agreement, without substituting others in their place, gives 
us a general plan which is not perfect and complete, though it is believed that, in 
comparison with our present condition in this respect, it will aftbrd a fairly reason- 
able and satisfactory degree of protection to our coasts. Being completed, we could 
safely wait for the proper settlement of the ordnance questions now in doubt and 
under discussiou. Sooner or later these questions will demand an answer. Their 
solution may necessitate additions to the plan which is now ready for execution, 
though they will not modify it otherwise. C'Ongress may be assured that the means 
which may be granted for completing the scheme now proposed will provide a system 
in regard to no component part of which is there the least doubt among experts. 
Whether future years shall decide a certain number of 16-inch guns to be necessary, 
or that instead of them their equivalent value in 12-inch guns should be added; or 
whether, as a result of new inventions, neither 16-inch guns nor additional 12-incb 

funs will be necessar}' — these are questions which the War Department can not now 
ecide, nor is it necessary that Congress should consider them in connection with 
the plan which the War Department now recommends. 

In 1886 the Endicott Board recommended to Congress the emplacement of a certain 
number of guns and mortars as necesHiiry for the artillery (tefense of our principal 
seaports. A subsequent Board (commonly known as the Pnget Sound Board) in 1890 
proposed some alterations in the proportion between the various calibers, due largely 
lo its suggested omission of the 16-inch guns. Subsequent special boards, charged 
with the duty of making detailed examinations of sites and of preparing detailed 

?lans, from time to time still further modified the proportion between the calibers, 
he development of the 12 inch mortar as an accurate, powerful, and relatively cheap 
weapon, led to a considerable increase in its proposed number. On the other hand, 
the increased power of the 8, 10, and 12 inch gnus, due to improved models, methods 
of mounting, and powders, permitted a considernble reduction in the numbers origi- 
nally proposed for them by one or the other of the two boards which ha<l reported 
on this subject to Congress. 

These elements, viz, the 8, 10, and 12 inch guns and the 10 and 12 inch mortars, 
are those in regard to which there is no ditfereuce of opinion, and the emplacement 
of which forms the plan of coast defense to which the War Department gives its 
unqualitied approval. As before stated, the 16-inch gun — which, in a reduced 
number, has been retained by the speci;il boards in the preparation of their detailed 
plans — is still a matter of doubt and discussion. Questions incident to its adoption 
or rejection must be left to the decision of future years. 

But these questions can be determined only by the test of a gun yet to be built. Its 
construction will cost a sum which is insignificant in comparison with the interests 
involved. For this reason, and because it will require three years to build and test 
the gun, the Secretary of War approved the estimate of the Chief of Ordnance for 
the purchase of one set of forgiugs for a 16-inch gun. 

The number and kinds of guns and mortars which it is proposed to put in position; 
the methods of empiaciug them ; the number of guns, mortars, and carriages, already 
provided for; the costof the remaining items; and the cost of emplacement will appear 
from the following statement: 

GUNS AND MORTARS. 

Two hundred and three 12-inch guns needed : 

24 on non disappearing carnages; 179 to be mounted on the disappearing 
principle — 
Completed or partially completed by the Ordnance Depart- 
ment 46 

Bethlehem Iron Company contract 25 

71 

Still unprovided for, 132, to cost $6,468,000 

One hundred and eighty 10-iuch guns needed: 

18 on non disappearing carriages ; 162 on disappearing carriages — 
Completed or partially completed by the Ordnance Depart- 
ment 65 

Bethlehem Iron Company contract 50 

115 
Still unprovided for, 65, to cost 1,950,000 
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Ninety-eight 8-inch guns needed : 

6 on nondisappearing carriages ; 92 on disappearing carriages — 
Completed or partially completed hy the Ordnance Depart- 
ment 63 

Bethlehem Iron Company contract 25 

88 
Still unprovided for, 10, to cost $160,000 

Three hundred and sixty quick-fire guns needed : 

Still unprovided for, 360, to cost 1,800,000 

One thousand and thirty-two 12-inch mortars need : 

Completed or huilding 86 

Still unprovided for, 046, to cost 12,771,000 

Twenty-four 10 inch mortars needed: 

Still unprovided for, 24, to cost 192,000 

Total for guns and mortars 23, 341, 000 

Add, for completion of guns now under fabrication by the Ordnance 

Department 100,000 

Add, for appropriations that will become necessary for payments on the 

Bethlehem Iron Company's contract 3,380, 131 

Grand total for guns and mortars 26,821, 131 

CARRIAGES. 

Two hundred and three 12-iDch gun carriages needed : 

Built or building 10 

Still unprovided for 193 to cost 6,404,000 

One hundred and eighty 10-inch gun carriages needed: 

Built or building 35 

Still unprovided for 145 to cost 2,492,500. 

Ninety-eight 8-inch gun carriages needed: 

Built or building 14 

Still unprovided for 84 to cost 1,008,000 

Three hundred and sixty quick-fire gun carriages needed : 

Still unprovided for 360 to cost 2,160,000 

One thousand and thirty-two 12-inch mortar carriages 
needed : 

Built 86 

Still unprovided for 946 to cost 6,622,000 

Twenty-four 10-iuch mortar carriages needed : 

Still unprovided for 24 to cost 120,000 

Total for carriages 17,806,500 

Aggregate for guns, mortars, and carriages 44, 627, 631 ■ 

EMPLACEMENTS. 

The estimated cost of emplacing the guns and mortars above enumerated, if it' 
were done in the general manner contemplated by the Endicott Board, would be 
$69,540,000. 

But we may now safely assume a satisfactory type of disappearing carriage to be 
devised that will meet all the requirements of site for the 12-iuch gun, and for this 
reason no further work will be done toward the emplacement of this gun on the 
gun-lift principle of the Endicott Board. 

The above estimate will, therefore, be still further reduced by $6,125,000 for case- 
mate emplacements, and by $19,500,600 for gun-lift euiplacements ; in other words, 
it will be reduced to $13,915,000. Dednctiug the emplacements already constrnctea 

fives an ultimate total cost of emplacing guns and mortars, as now proposed, of 
41,015,000. 

Thus, the total cost of the artillery defense of the seacoast, i. e., guns, mortars, 
carriages, and emplacements, as now recommended, will be $85,642,631. 

But, to the cost of the engineer work for emplacements must be added about 
$1,500,000 for the purchase of sites, and $2,500,000 for submarine defenses. 

This will make the cost of completing the engineer work, on the basis now pro- 
posed, $45,015,000, or a total of $89,642,631 for guns, mortars, carriages, emplacements 
(including sites), and submarine defenses. 

To provide a minimum allowance of armor-piercing and deck-piercing proiectiles, 
with powder (from 10 to 50 rounds per gun, according to caliber), and ammunition for 
the rapid-fire guns, with sights, fuses, and implements, will require about $7,496,784. 
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Tbns, if ammunition is to be a part of the first cost of the system, the total cost of 
completing the project herein outlined will be $97,139|415. 

As compared with the recommendations of the Endicott Board, it will be noted 
that the present estimate includes about $9,000,000 (sites, ammunition, etc.) for items 
not previously considered in the first cost of a coast-defense system. Moreover, the 
enactment of the eight-hour law has increased the cost of labor and materials by 
from 10 to 20 per cent over that Board's estimate. 

The completion of the project depends ultimately upon the maximum rate of con- 
struction of guns and mortars, that rate being the slowest in the construction of any of 
the items entering into the system. The quota of 8, 10, and 12 inch guns can be com- 
pleted in eight years, with sufficient appropriations to attain the maximum rate at 
the Government factory ; the quota of mortars can be completed in nine years, on 
the same condition ; and the carriages can be completed as rapidly as the guns and 
mortars. But since by the end of the eighth year a very large part of the mortars 
and their carriages would be finished, eijght years may be fixed as the minimum pos- 
sible limft for the completion of the entire work. 

On a basis of $89,642,631 (the estimated ( ost for the only items which were con- 
sidered by the Kndicott and other boards — that is, excluding ammunition, etc.), 
this would require an annual expenditure of $11,205,328, about equally divided 
between the Engineer and Ordnance Bureaus. On the basis of $97,139,415 (the esti- 
mated cost, including ammunition, etc.), an annual expenditure of $12,142,428 would 
be required, or at the rate of about 54 per cent for ordnance work and 46 per cent 
for engineer work. 

Witn this preliminary statement in view, I pass to a consideration of the questions 
of the committee. 

The general reasons leading the Secretary of War to the belief that the full amount 
of the current estimates of the Ordnance Department should be allowed have been 
stated verbally to the committee. Assuming these estimates to be allowed (which is 
the basis of one of the questions proposed) then, in order to preserve a due propor- 
tion for the corresponding engineer estimates, the latter amount should be from 46 
to 50 per cent of a total of wnich the ordnance estimate is 54 or 50 per cent ; that is, 
it should be increased to $4,300,000 or $5,000,000, according as the total ultimate cost 
is to be $89,642,631 or $97,139,415. 

If, from the beginning, the engineer and ordnance work could have gone on pari 
passu, the above proportionate rate of expenditure would now be necessary in order 
to maintain an equality in the rates of construction. But, in order to bring the engi- 
neering work on emplacement up to the ordnance work on carriages by a certain 
date — say .June 30, 1897 — it will require an increase of the current engineer estimates 
by about $3,375,00(3 — that is, the current eny:ineer estimate should be $5,260,000. 

But the nuiuber of carriages is, and with the current ordnance estimates will remain, 
less than the number of guns to be provided by .lune 30, 1897. To supply this defi- 
ciency will require the ordnance estimate to be increased by about $1,200,000; that 
is, the current ordnance estimate should be $6,076,443. 

If the number of carriages and guns were thus equalized, in order to bring the 
number of emplacements into correspondence therewith, thus putting the three ele- 
ments of guns, carriages, and emplacements on exact equality by June 30, 1897, would 
require an increase of the current engineer estimate by about $5,580,000; that is, this 
estimate should be $7,4<>5,000. 

In other words, to secure equality of construction by June 30, 1897, the aggregate 
of the current estimates for fortifications and the armament thereof should be 
$13,541,443. 

In the absence of such an increased appropriation the existing disparity would 
still continue. But, on the supposition of any fixed aggregate for expenditure by 
the Department for coast defenses, the disparity would decrease year by year in an 
increasing ratio. For, as the requisite number of anv gun or carriage (allowing a 
very few surplus for contingencies) is completed by the Ordnance Department, tne 
annual amount theretofore expended for that purpose could, to a certain extent, be 
allotted to the engineers for bringing up their deticiency in construction. 

The foregoing statements, including the preliminary one, are in answer to those 
questions of the committee relating to the scheme of defense now recommended by 
the Department, and its estimated cost; the rates of expenditure, in order to com- 
plete it within a given term of years; the proper proportion to be maintained in 
order to prevent increasing disparity in rates of construction by the Engineer and 
Ordnance Departments, and the increases in the current estimates in order to correct 
the disparity which now exists. 

To sum up, it appears that the plan involves the coustniction of two hundred 
and three 12-inch guns, one hundred and eighty 10-inch guns, ninety-eight 8-inch 
guns, three hundred and sixty rapid-fire guns, twenty-four 10-inch mortars, and one 
thousand and thirty-two 12-inch mortars, all with their carriages, at a total esti- 
mated cost for those still unprovided for of $44,627,631. It further involves the 
emplacement of these guns and mortars by the engineers at a total estimated cost of 
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$41,015,000. It involves, also, the pnrohase of additional sites for emplacements to 
the amount of $1,500,000. And, finally, it involves the installation of submarine 
defenses at a cost of about $2,500,000. 

Thus, the total cost of the completion of the scheme, without projectiles, powders, 
etc., will be $89,642,631. 

If ammunition, etc., is to be charged to the first cost of the system, the procure- 
ment of the minimum amount that can be considered will require an additional 
$7,496,784, making the total cost of completion about $97,139,415. 

To prevent increasing disparity in the rates of construction, the amounts hereafter 
to be allowed should be in tne proportion of 48 or 50 per cent for engineerinff work 
and 52 or 50 per cent for ordnance work, according as the total ultimate cost Is to b& 
$97,139,415 or $89,642,631. 

To bring the engineer work up to the ordnance work on carriages by June 30, 1897 
(if present ordnance estimates be allowed), will require the engineer estimate to be 
increased to about $5,260,000. 

To bring the ordnance work on carriages up to the number of guns by June 30, 
1897, will require the ordnance estimates to be increased to $6,076,443. 

In the event of this latter increase, in order to bring the engineer work into cor- 
respondence with the ordnance work by June 30, 18§7, will require the engineer 
estimates to be increased to $7,465,000. 

In other words, in order that by June 30, 1897, the three items of ji:uns, carriages, 
and emplacements shall be on the same plane of advancement, it will be necessarv 
to increase the aggregate of the current estimates for engineer and ordnance work 
to $13,541,443. 

The views of the Department as to the applicability of the continuous-contract 
system to the future work on the coast defenses are as follows : 

Engineer work. — The sum — $2,000,000. in round numbers — asked for by this Depart- 
ment in the regular estimates for batteries and* platforms was intended to be dis- 
tributed over seventeen places, in amounts ranging from $4,000 to $280,000. Were 
this sum granted, it was the expectation of the Chief of Engineers to spend all of it 
by June 30, 1897. The Engineer Department habitually uses the contract system 
whenever the circumstances justify, but there are cases where, due to isolation of 
the locality, the smallness of' the sum available, or other conditions, this system ia 
not believed to be the best. 

Nor is it believed that the continuous-contract system has any special advan- 
tages unless the sum to be spent in any one locality exceeds a certain limit. The 
experience of the Chief of Engineers leads him to place this limit at the amount of 
$250,000 to be spent in not more than twelve months. For any larger sum the con- 
tinuous-contract system is economical and advantageous. 

If, therefore, Congress limits itself at this session to the consideration of the regu- 
lar estimates for the EngineerBureau — about $2,000,000 — the use of the continuous- 
contract system is not to be advised, though, out of that sum, the Bureau would 
make contracts of the usual kind for materials at each specified locality. 

But if CongresH should grant the current engineer estimates for expenditure before,, 
say, March 4, 1897, and should authorize contracts to be entered into in anticipation 
of annual appropriations to one or another of the amounts before given as desirable 
for the prosecution of this part of the work, continuous contracts would be made for 
work extending to June 30, 1898. The Chief of Engineers is confident that the 
experience gained between now and the date just mentioned, the creation and accu- 
mulation of contractors' plants, and the rivalry excited by this larger operation, 
would enable the Department to make new contracts thereafter on better terms for 
the United States. Contracts for this work should not be made for a longer term 
than two years. . 

Ordnance work. — All money appropriated for this work, over and above what ia 
necessary to run the Government plants at their full capacity of eight hours per day 
throughout the year, can be economically and advantageously expended under the 
** continuous " contract system. All work for field and siege material, for all car- 
riages, projectiles, and generally for supplies other than heavy guns and mortars, 
which may be in addition to what can be done at the Government factories, can be 
advantageously contracted for. 

In this connection it is recommended that the law appropriating money for the 
farther prosecution of engineering and ordnance work on coast defenses should, 
with the usual preamble, say, '' to be expended under the direction of the Seoretury 
of War and the supervision, respectively, of the Chief of Engineers and the Chief 
of Ordnance, each as to the work of his own department as now required by existing 
law, to be at once available and to continue available until expended, unless other- 
wise directed by law; and the Secretary of War is authorized in the expenditurea 
nnder this law to use the contract system, continuous or otherwise, or to dispense 
with both, as in his judgment the special conditions in each case lead him to con- 
olade would be most advantageous and economical for the United States.'' 

Appropriaiiane made from 1888 io date toward carrying out the reeommendatiane of ike 
JEnaicott Board, — ^These appropriations are shown in the following tabulated 8tatAmfin.V. 
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Saving effected by emplacement of 12*\nch guns on disappearing carriages, as compared 
with ike cost of their emplaoetnent on gun lifts. — The emplacement of ri-inch giin^ on 
gun lifts, as originally contemplated— there bning at the time no other practicable 
method of moaating them on the disappearing principle— would cost the estimated 
sam of $29,250,030, the estimated cost of emplacement per gun being $225,000. 

The sabstitution of the disappearing carnage for the gun-lift mount will involve 
an emplacement costing not more than $75,000, making a total cost of $9,750,000 for 
emplacement. A satisfactory disappearing carriage for this gun that will meet all 
the requirements of sites will, therefore, result in a saving of $19,500,000. Snch a 
carriage the Ordnance Department will soon be ready to supply. 

Cost of items entering into the coast-defense system, — The cost of these items is shown 
separately in the following statement : 

GUNS. 

5-inch rapid-ftre gun $5, 000 

8-inoh 15,218 

10-inch 29,88a 

12-inch 48,963 

QUN CARRIAGES. 

5-inch, rapid-tire 6,000 

8-inch, nondisappearing 9,000 

8-inch, disappearing 12, 000 

10-inch, nondisappearing 10,500 

10-inch, disappearing 16,500 

12-inch, nondisappearing 12,500 

12-inch, disappearing^ (HOOaroof tire) 25,000 

12-inch, gnu-lift carnage 14,500 

12-inch, casemate carriage 25,500 

12-inch, disappearing, all-around fire (estimated) 28, OOO 

MORTARS. 

10-inch mortar 8,000 

12-inch mortar 13.500 

MORTAR CARRIAGES. 

10-inch 5,000 

12.inch 7,000 

EMPLACBMEKTS. 

For 5-inch rapid-fire gnn 4,000 

For 8-inch gnn 50,000 

For 10-inch gun 50,000 

For 12-inch gun, nondisappearing 50,000 

For 12-inch gnn, disappearing 75,000 

For 12-inch gun in casemate 200,000 

For 12-inch gun on lift 225,000 

MMUNITION PER ROUND. 

8-inch B. L. rifle (steel) : 

Powder 44.55 

Cast-iron shot 17.00 

Steel A. P. shot 120.00 

Cost per c. i. shot round 61. 55 

Cost per steel A. P. shot round 164.56 

10-inch B. L. rifle (steel) : 

Powder 92.40 

Cast-iron shot 24.40 

Steel A. P. shot 230.00 

Cost per c. i. shot round 116.80 

Cost per steel A. P. shot round 322.40 

12-inch B. L. rifle (steel) : 

Powder 161.70 

Cast-iron shot 35.80 

Steel A. P. shot 400.00 

Cost per 0. i. shot roond 197. 6(F 

Cost per steel A. P. shot round 561.70 
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12-inoh B. L. mortar (oast-iron, hooped) : 

Powder $26.40 

Cast-iron shell 34.50 

Steel D. P. shell 175.00 

Cost per round 60.90 

or 201. 40 

12-inch B. L. mortar (steel) : 

Powder 34 65 

Cast-iron shell 34.50 

Steel D. P. shell 175.00 

Cost per round 69.15 

or 219. 65 

S-inoh pneumatic gun : 

Projectile 215.00 

Projectile charged 280.00 

15-inch pneumatic gun : 

Projectile 280.00 

Projectile charged 650. 00 

The Crazier- Buffingtofi patent. — The Crozier-Buffingtou disappearing carriage is pat- 
ented for the protection of its inventors in foreign countries. But the right to man- 
afaoture in this country has been given to the united States without consideration 
and without payment of royalty. 

What increttse in the Armif toill be necessary^ particularly in the artillery arm, in order 
to effectually man the coast defenses when completed at the 27 ports t And if the work is 
prosecuted so as to complete it unthin ten yearSy when will it become necessary to increase ths 
artillery arm of the service f — No increase in the Army will be necessary on account of 
the completion of the const defenses, except in the artillery arm. 

In time of war, to provide one relief of artillerymen for all the guns and mortars— 
Assuming all of those above enumerated to be in position — will require aboat 25,000 
men. This number is no larger than would have been required for all the guns and 
mortars of the old armament. But in time of peace the strength of the artillery 
arm can be limited to the number necessary to properly care for the costly material 
which is already, in part, provided. 

That number depends in part upon the amount of this material; but also, to a con- 
siderable extent, upon its distribution. When the separate works now projected 
shall have been completed they will amount to abont 110. They are distributed in 
the various ports in numbers of from 1 to 10 or 12, according to the locality which they 
defend. They naturally divide themselves into groups, each group being determined 
by the special relations of importance, distance, etc., of its component parte. 

It is not intended that each work, in time of peace, shall have a separate garrison; 
but for each ^oup of works a central garrison will be established (some are already 
established) m connectiou with the larger and more important works, or those where 
barracks, storehouses, etc., will be least exposed in time of war. From these cen* 
tral points detachments will be sent at fixed intervals to the other works within the 
group for practice and for the purpose of insuring due care of the materiid. This 
obviates the expense attendant upon the maintenance of a very large number of 
eeparate and permanent garrisons. 

The Department believes that 70 foot batteries, provided by a bill now before Con- 
gress, will be sufficient for the purpose mentioned. It is impossible to state at what 
precise moment the full number will be needed. But already the labor impoaed upon 
the artillery arm by the installation of the new material has much increased, and 
the method of providing the new defenses simultaneously at nearly all the ports 
to be protected will require the full number of 70 batteries long before all the gnns 
are in position. 

Very respectfully, Tasker H. Buss, 

Captain C. S., U. 8, Army. 

Hon. E. J. Hainer, 

Chairman Subcommittee on Appropriations ^ House of Representatives, 

a. h. emery — disappearing gun carriage. 

Committee on Appropriations, House of Reprbskntatives, 

Washingtonf D. C, March 7, 1896. 

Hon. Daniel S. Lamont, Secretary of War. 

Sir : I have the honor to hand you herewith two papers, marked A and B, re8i>ec- 
tively, being amendments proposed to the subcommittee in charge of the fortifioation 
appropriation bill by A. H. Emery, esq., providing for contracts with him for the 
construction of a 10-inch and a 12-inoh disappearing gun carriage. Aooompaaying 



FORTIFICATION APPROPRIATION BILL. 95 

tbe proposed amendineDtti are typewritten statements by Mr. Emery referring to 
each. 

Will you be good enough, after examination, to report to the committee at yoor 
Tery earliest convenience the judgment of your Department touching the said propo- 
sitions, together with any recommendations yon may see fit to make with reference 
thereto? 

Please return inclosures. 

Very respectfully, E. J. Hainek, 

Chairman Subcommittee, etc. 

bxtract from proceedings of board of ordnance and fortification. 

War Department, 
Waahington, D, C, ^arch 11, 1896, 

« « « • « « * 

The Board then resumed, consideration of the letter of Hon. E. J. Hainer, chair- 
man Subcommittee on Fortifications, United States House of Representatives, in 
regard to the amendments proposed by Mr. A. H. Emery. Mr. Emery again appeared 
before the Board and further •explained his system of gun carriages. 

The Board of Orduance and Fortification does not recommend the enactment of the 
amendments proposed by Mr. Emery for the following reasons: 

First. With reference to the amendment in regard to the 12-inch elevating car- 
riage. By the act approved February 18, 1893, the Board (»f Ordnance and Fortifica- 
tion was required to allot out of its funds $130,000 for the construction and proof of 
a 12-inch carriage of Mr. Emery's design. The plans for this carriage were not com- 
pletely worked out at the time the appropriation bill was passed and were never 
approved by the Board. In its action of January 25, 1893, the Board stated as fol- 
lows : " In view of the doubts in the mind of the Board as to the successful working 
of this carriage, as expressed in its action of December 29, 1892, it is of opinion that 
if Congress deem it aavisablo to authorize and direct the construction the appro- 
priation should be so worded as to make the cost of the carriage and foundations 
payable only after their successful test an<l acceptance by the war Department.'' 

The Boara still adheres to the opinion thus expressed. Should the proposed amend- 
ment become a law, $93,500 might be paid to Mr. Emery f(»r preliminary work on a 
carriage, the plans for which have never been approved by experts on this class of 
work, and the patents for which are not transferred to the United States, although 
it should prove of no value whatever after completion. 

The paragraph in the suggested amendment to the effect that a premium of $4,000 
per round be paid to the contractor for every round fired at a rate of rapidity exceed- 
ing 15 rounds per hour is also objectionable. The rate mentioned has already been 
exceeded by two carriages of the nondisappearing type, and in the opinion of the 
Board there should be no difficulty in obtaining at least 20 rounds per hour from the 
12-inch disappearing carriage. 

It will be seen that the cost of disappearing-carriaffe construction has verv much 
decreased since action by Congress was taken upon Bir. Emery's design in 189o, when 
it is mentioned that the estimate of the Chief of^Ordnance for a 12-inch disappearing 
carriage and platform of another svstem is only $45,000. 

Second. In regard to Mr. Emery's proposed amendment to appropriate $75,000 for 
the construction of a 10-inch elevating carriage, the Board does not advise any action 
that will require the construction at the expense of the Government of a second 
carriage until after Mr. Emery's system has been proved satisfactorv and better than 
the systems now in use. The rounds for the test of this carriage will cost not excecMl- 
ing $10,000, leaving about $65,000 for the carriage. Ten-inch disappearing carriages 
are now being constructed under contract for $12,350, and it is proposed by the Chief 
of Ordnance to make a tvpe center pintle carriage for $30,000. 

The premium proposed for rapidity of fire exceeding 20 rounds per hour is inadmis- 
sible, if only for the reason that a iO-inch gun has already been fired from a disap- 
pearing carriage at the rate of 40 rounds per hour. 

Mr. Emery appeared before the Board and was given an opportunity of fully 
explaining the principle, method of operation, and details of his system. He also 
explained numerous detailed drawings by which were illustrated a great number of 
component parts. 

After a careful examination and consideration of this subject, the Board is of the 
opinion that the system is entirely too complicated, being composed of a very large 
number of parts that are liable to get out of order and become disabled. 

During the last five years there have been presented to the Board no less than four 
other systems of disappearing gun carriages, one of which has been adopted. Somcw 
of them have been tested by actual trial, and hundreds of shots have been used iv 
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• these tests. All of these systems are more simple^ far less expensiTe, and in. the 
judgment of this Board better adapted to the requirements of the service than the 
i fSmery system. 



Nbubon a. Milks, 
Majar-Oeneralf Commanding U. 8. Army, PreMent of the Bomrd. 
J. C. Ayres, 

Captain, Ordnance Department, Recorder, 

A true extract. 

J. C. Atbes, 
Cw^tain, Ordnance Department^ U, 8. Army, 
Recorder Board of Ordnance and ForUJleaiiom. 
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